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AERODYNAMIC STABILITY AND DRAG CHARACTERISTICS OF
A PARALLEL BURN/SRM ASCENT CONFIGURATION AT

MACH NUMBERS FROM 0.6 TO 4.96

By J. Frank Sims

ABSTRACT

Experimeﬁtal aerodynamic investigations were conducted in the
NASA/MSFC 1l4-inch Trisonic Wind Tunnel during April 1972 on a 0.004-
scale model of a solid rocket motor version of the Space Shuttlé ascent
configuratioﬁ. The configuration consisted of a parallel burn solid
rocket motor booster on an external HO centerline tank orbiter. Six
component aerodynamic force and moment data were recorded over an
angle of attack range from -10° to +10° at zero degrees sideslip and
over a sideslip range from -10° to +10° at zero degrees anéle of attack.
Mach numbers ranged from 0.6 to 4.96.

The purpose of the test was to determine the performance and
stability characteristics of the complete ascent configuration and
buildup, and to determine the effects of variations in HO tank and SRM
nose shaping, orbiter incidence and position, and position of the solid

rocket motors.
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SADSAC
SYMBOL

Cp

Q(NsM)
Q(PsF)

RN/L
ALPHA

BETA

PST
PHI

EREF

ZMRP

NOMENCLATURE
General

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p; - pw)/a
Mech number; V/a

pressure; N/m®, psf

dynamic pressure; 1/2pV°, N/m°, psf

unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec

angle of attack, degrees

angle of sideslip, degrees

angle of yaw, degrees

angle of roll, degrees

mess density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base area; m2, £t2
wing span or reference span; m, ft
center of gravity

reference length or wing mean
aerodynsmic chord; m, ft

wing srea or reference area; mg, £t

moment reference point

moment reference point on X axis
moment reference point on Y axis

moment reference point on Z axis

base

locel

static conditions
total conditions
free stresm



NOMENCLATURE (Continued)
Body-Axis System

SADSAC
SYMBOL SYMBOL DEFINITION
o CN normel-force coefficient; 225922§£2£EE
q
Ca CA axisl-force coefficient; EEEEEEEEEEE
: q
Cy cY . side-force coefficient; ,5192322523
q
Cay, CAB ' base-force coefficlent; EEEEEEQESE
q
-Ap(Pp - Po)/aS
CAf CAF ' forebody axisl force coefficient, Cp - CAb
Cn CIM pltching-moment coefficient; Ritching moment
. , qglﬁzp
Cy CYN yewing-moment coefficlent; Xﬂﬂiﬂﬁgggﬂiﬂg
‘ q
cy CBL = rolling-moment coefficient; rolli:gbmoment
Stebility-~-Axis System
o, CL ~  1ift coefficient; L%g&
Cp CD drag coefficient; drag
' Qs
Cp, CDB’ bese-drag coefficient; EEE§§2£E§
Cp, CDF forebody dreg coefficlent; Cp - Cp,
Cy cY side-force coefficient; Eiésagezss
Cm CIM pltching-moment coefficient; pitching moment
' aS/REF
Ca CLN yawing-moment coefficlent; yawiggg:oment
Ch CSL rolling-moment coefficient; roll;gg moment
L/D L/D - lift-to-dreg ratio; Cp/Cp
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SYMBOL

iorB

rmaco) Hp
(CAB":O) SRM

CmE°=é)¢RB

c .
AFh

SADSAC
SYMBOL

ORBIN

XAC/L
CAFAF®
CABHPP

CABSA®

CABPAD

CYBETA

CYNBET

CBLBET

YAC/L
CNALFA

CIMALF

ADDITIONS TO NOMENCLATURE

FOR MSFC 538

DEFINITION

orbiter incldence angle; degrees.

longitudinel aerodynamic center, based on
body length.

forebody axial forpe at zero angle of attack,

base axial force coefficlent of the H¢ tank
st alpha = O.

base axial force coefficient of the SRM at

_alpha = O,

base axial for a coefficient of the orbiter
at alpha = O-

derivative of side-force coefficient with
respect to beta (beta = t5°); per degree,

derivative of yawing moment coefficient with
respect to beta (beta = +5°); per degree,
body axis system.

derivative of roliing momegt coefficlent with
respect to beta (beta = +5° ); per degree,
body axis system.

latersl aerodynamic center, based on body
length.

derivative of normal force coefficient with
respect to alpha, (alpha = 15°); per degree.

derivative of pitching moment coefficient
with respect to alpha, (alpha = #5°); per
degree.



CONFIGURATIONS INVESTIGATED

Components of the configurations investigated during‘the test
: !

consgisted of:

SYMBOL DESCRIPTION

01 Baseline ofbiter (located in baseline
escent configuration position).

02 01 moved forward 100 inches.

71 346-inch dismeter HO Tank with 23°

' conical nose.

T2 346-inch dismeter HO Tank with 12.59/25°
generalized nose.

T4 346-inch diameter HO Tank with 20°
conical nose,

s1 Baseline 156-inch dismeter solid rocket
motor with 17° conical nose.

82 Baseline 156-inch diameter solid rocket
motor with 12.5°/25° generalized nose.

S3 S1 moved aft 156 inches.

RY Orbiter abort solid rocket motors.

The components which were utilized to form each configuration tested

are shown in Table II entltled Data Set Collations.



TEST FACILITY DESCRIPTION

The MSFC 14 x 14 Inch Trisonic Wind Tunnel is an intermittent blowdown
tunncl which operates by high pressure air flowing from storage to either
vacuum or stmospheric conditions. A Mach number range from 0.2 to 5.89 is
covered by utilizing two interchangeable test sections. Tﬁe transonic sec-
tion permits testing at Mach 2.75 to 5.85. Mach numbers between 0.2 énd 0.9
nre obtuined by using a controllabie diffuser. The range from 0.95 to 1.3
iz achieved through the use of plenum suction and perforated walls. Mach
numbers of 1.46, 1.96 and 2.48 are produced by interchangeable sets of fixed
contour nozzle blocks. Above Mach 2.48 a set of fixed contour nozzle blocks
are tilted and translated automatically to produce any desired Mach number
in 0.25 increments.

Air is supplied to a 6000 cubic foot storage tank st spproximately -40°F
dew point and 500 psi. The compressor is s three-stage’reciprocating unit
driven by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the éir temperature can be controlled from
ambient to approximately 180°F. The air then pesses through the test section
which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sec-
tor that provides a total angle of attack range of 20° (tloo). Sting offsets
and extensions are a?ailable for obtaining various maximum angles of attack

up to 900.



DATA REDUCTION

Data for the test were reduced about the following reference

conditions:

1. MOMENT REFERENCE CENTER

FULL SCALE MODEL SCALE
X = 1037 in. 4.148 in.
(aft of HO tank nose)
Y = 0 - 0
z = 62 1in. ’ 0.248 1in.

(Above HO tank centerline)

2. REFERENCE DIMENSIONS

FULL SCALE MODEL SCALE
Reference Area (s) 3425.78 ft2 7.890 in2
Reference Length () 1115 in. 4.460 in.
Reference Length ©) 836 in. 3.344 in.
3. MODEL BASE AREAS
Orbiter 0.7% 1in?
Tank ' 1.504 in2
SRM's (Total) 0.612 in?

4. BASE AXTAL FORCE

CAF = CAT - CA'BO - CA.B - CABH-O



TABLE I.

TEST CONDITIONS
TEST TWT 538

REYNOLDS NUMBER | DYNAMIC PRESSURE STAGNATION TEMPERATURE
MACH NUMBER per unit length (pounds/sq. inch) . (degrees Fahrenheit)
0.6 4.5/FT 3.9 100
0.8 5.3 5.90 100
0.9 5.6 6.68 100
1.1 6.0 7.93 100
1.2 6.0 8.32 . 100
1.96 7.0 10.20 100
2.74 4.7 6.35 140
4.96 5.1 3.07 140
BALANCE UTILIZED: MSFC #232
COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:
NF 300#
SF 1404
AF 504
PM 400 in-j
™ 192 in-#
RM 100 in-#
COMMENTS :
9

MSFC - Form 263-1 (February 1972)




’ TABLE TT. ,
TEST MSAC 7W/7 S25 DATA SET COLLATION SHEET

O PRETEST
H{PosTTEST
DAZ4 SET . ¥o- -
Did SET | ONFIGURATION ~ [scu. PARAMETERS, VALUESY RO AL WINGERS (OR ALTERNATE INDEPENDENT VARIABLE, i
R P2 rnsjOG 10.5 09]7./ 7.2 |1% 1
“ = (l».l\\zc\ QI\ _ \m Q — m v = = L = M:\ /2 ,Jw‘
ol 7S/ Alol— P PP TP 73 i )
e « OB 1 — Vo 122 (4 ) <. i
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.wﬂ 209 01 VE] B/ gl 132712 s Nt 314 Mﬁ
: = . - -4
iy 7 AlOL-3 3 & [ Zv % |
. HEIE 5 5 ol =5
/2 AlO§O SE2 92 g4 V55 /3, !
2/3 Ol81o 5 2 24 V<2 /3 fw
O/ N7/ 0/S2R/ lol+s Y P Tl /7 = ._
Zr5 * olB l~s g =2 5L V2 Vi
| 0/6|720O/S/IR/ Alo§-5 g2 1727 92" (62" [ =2 z |
_ﬂ 07 ﬁ olel+s P e T 27 57 wm
" ciglrzors2R/ AloY-+5 sz V2 (73 |
w019 * olB -5 74 s3 G2 2 /%, _
| c20| 7707 S3~/ Alo+5 g5 ey 2dRE |
1 7 13 19 25 31 37 b3 - 49 55 61 67 576
ey o ey Bl SN (CAE L CABHP (CASS (CABT GCAE. . b 7
' COEFFICIENTS: . —5{IDPVAR(1)] IDPVAR(2)| NDV
" aor B - - . - ey
SCHEDULES A &=-,0 70 L0 A No
B B=-0°70 10° 48=2

MSPFC - Form 263-3 (Febrvary 1972)



TABLE II. (CONTINUED)

TEST MSSC _7WT S2& DATA SET COLLATION SHEET

[ PRETEST
J{ POSTTEST

DATA SET CONFIGU SCHD. | PARAMETERS / VALUES MO+ MACH N.MEERS (CR ALTERNATE INDEPENDENT VARIABLE,
IDEN-IFLER NFIGURATION . of T ;
afBl,o rRnskoc |CENC. 277 |72 912741 %
foe SZNT7O/SBRY/ O|BE+s ol SN2V =
| CZZ\7T7Q2S/ K/ Al10875 A 37Nk 3% 72
IR o124+¢ A S
| czul7mors/R/IGF) A Ci+S Z 58 59
2z5\77s/ (6~ A §— 2 2 %4
| czo|7% A0 §— A2 > e
*GAOS UED
S-SHAOT2A K
i
|
1 7 13 19 25 31 37 43 49 S5 61 67 7576
leer e or  \cEL Gy CAE . COBE CABS \CARE A 4 /g
' COEFFICIENTS: —={IDPVAR(1)] IDPVAR(2)|NDV
H a or 8 T e -0 ° Ax = 29
 SCHEDULES Al X=otD 70 (07 AX=Z

B R=-)0°TO /0° Qa= X°

MSPC - Form 263-2 (Febmary 1972)
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TABLE III.

DIMENSIONAL DATA

MODEL COMPONENT: BQODY - Orbiter O1

~ GENERAL DESCRIPTION: Orbiter Body

DRAWING NUMBER:

THEORETIGAL ACTUAL MEASURED
DIMENSTONS: FULL-SCALE MODEL SCALE  MODEL SCALE
Length o 1315 1n. 5.26 in.
Max. Width | 220 1. 0.88 1n.
Max. Depth ‘ 235 4tn. - 0.% {in.
Fineness Ratio
Area
© Max. Cross-Sectional
- Planform
Wetted 6250 ft2 14.4 in?
Base 344 £t2 0.79 1in?

12

MOFC - Powra 283-8 (Fobmavy 1673)



MODEL COMPONENT:

.TABLE IIT. (CONTINUED)

Ming Ol

Orbiter Wing

GENERAL DESCRIPTION:

DRAWING NUMBER:

0008-64

DIMENSIONS: THEORETICAL ACTUAL_ MEASURED
TOTAL DATA FULL~-SCALE MODEL SCALE  MODEL SCALE
AreFa’lanform 4607 f£t2 10.6 in2
Wetted < 13.2 in*
Span (equivalent) 1115 in. 4.47 in.
Aspect Ratio Basic/Glove 2.5/1.9 5/1.9
Rate of Taper - == - = -
Taper Ratio Basic/Glove 0.20/0.10 0.20/0.10
Diehedral Angle, degrees 7
Incidence Angle, degrees 1.5 1.5
Aerodynamic Twist, degrees 0 0
_Toe-In Angle - - -~ -
Cant Angle : d - - = - ==
Sweep Back Angles, degrees
Leading Edge Basic/Glove 35/75 35/75
Trailing Edge ~19.6 -19.6
0.25 Element Line - - - - ==
Chords:
Root (Centerline)Basic/Glove 736/720 in. _3.94/3.88 in.
Tip, (equivalent) 147 in. 0.588 In.
MAC 836 in. 3.34 in.
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root 0008-64 0008/64
Tip 0008/64

EXPOSED DATA

Area

Span, (equivalent)

Aspect Ratio

Taper Ratio

Chords
Root

Tip

MAC

Fus. Sta. of .25 MAC

W.P. of .25 MAC

B.L. of .25 MAC

13

MSFC . Form 263-8 (February 1972)



TABLE III. (CONTINUED)

MODEL COMPONENT: "Vv'" Tail Stabilizer

GENERAL DESCRIPTION: Orbiter
(The following dimensions are representative of each of the two vertical

stabilizers)

DRAWING NUMBER:

DIMENSIONS : © THEORETICAL ACTUAL MEASURED
TOTAL DATA ‘ FULL-SCALE MODEL SCALE MODEL SCALE
Area
Netted SR Tont

Span (equivalent)
Aspect Ratio
Rate of Taper
Taper Ratio

Diehedral Angle, degrees ] 75 .
Incidence Angle, degrees 0 0
- Aerodynamic Twist, degree 0 0
Toe-In Angle o 0 : 0
Cant Angle 1S 15
Sweep Back Angles, degrees
Leading Edge 45 45
Trailing Edge _20 20
0.25 Element Line
Chords:
Root (Wing Sta. 0.0)
Tip, (equivalent)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC :
B.L. of .25 MAC
Airfoil Section ~
Root §%edge (60/40) 5°%edge (60/40)
Tip 5%edge (60/40) 5%edge (60/40
EXPOSED_DATA T ) uedge(50/40)
Area 250 ft2 0.576 in?
Span, (equivalent) 240 in. 0.96 in. }
Aspect Ratio 1.6 1.6
Taper Ratio 0.35 0.35
Chords
Root 230 in. 0.920 in.
Tip . 80 1in. 0.320 in.
MAC : ---

Fus., Sta. of .25 MAC
W.P. of .25 MAC
8.L, of .25 MAC

12

MSFC - Form 263-8 (February 1972)
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TABLE ITI. (CONTINUED)

MODEL COMPONENT: BODY - T1

GENERAL DESCRIPTION: Hydrogen - Oxygen Tank

(T2 and T4 Same body with alternate nose)

DRAWING NUMBER:

THEORETICAL | ACTUAL MEASURED
DIMENSIONS : FULL-SCALE MODEL_SCALE MODEL SCALE
Length : 1876.75 in. 7.507 in.
Max. Width : 346 1n. 1.384 1in.
Max. Depth 346 in. 1,384 in.
Fineness Ratio 5.42 5.42
Area
Max. Cross-Sectional 652.95 ft’ 1.504 in?
Planform
Wetted
Base 652. 95 £t 1.504 in2

15

MSFC - Form 263-6 (February 1972)



TABLE III. (CONTINUED)

MODEL COMPONENT: BODY - sl

GENERAL DESCRIPTION: SolidbRocket Motor

(S2 Same body with alternate nose)

DRAWING NUMBER:

DIMENSIONS:

Length

Max. Width

Max. Depth

Fineﬁess'Ratio

Area
Max. Cross-Sectional
Planform
Wetted

Base

MSFC - ormn 208-6 {Fobrucry 1872)

THEORETICAL ACTUAL MEASURED
FULL-SCALE MODEL SCALE MODEL SCALE
145.25 ft 6.972 in
13 ft 0.624 in
13 ft_ 0.624 in
11.17 11.17
132.5 £t2 0.306 in2
132.5 £t 0.306 in?

16



TABLE ITI. (CONTINUED)

MODEL COMPONENT: BODY - R1

GENERAL DESCRIPTION: Abort Solid Rocket Motor

 DRAWING NUMBER:

THEORETICAL ACTUAL MEASURED
DIMENSIONS : FULL-SCALE MODEL SCALE MODEL SCALE

Length 34.3 Ft ~ 1.649 In.
Max. Width 62 in. 0.248 in.
Max. Depth . 62 in. 0;248 in.
Fineness Ratio 6.65 ' 6.65
Area

Max. Cross-Sectional _20.9 £t j 0. 0484 inz.

Planform

Wetted A

Base 20.9 £t? 0. 0484 1n?

MSFC - Form 263-6 (February 19872)
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TABLE IV. INDEX OF MODEL FIGURES

DESCRIPTION

Axls System '

Orbiter Configuration With 156 SRM Perallel
Orbiter bonfiguration

Moment Reference Center and ILocations
o1, 02, 81, 83

Hydrogen - Oxygen Tenks T1, T2, end T4
Solid Rocket Motors S1 and 82
Abort Rocket Motor R1

Photograph of Configurastion T101S1R1l
Installed in Tunnel.

Photograph at 8ide View of Configuration
T101S1R1 '

Photograph of Oblique Side and Reer View of
Configuraetion T101S1R1l
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TABLE V. INDEX OF DATA FIGURES

PLOTTED

COEFFICIENTS CONDITIONS
TITLE SCHEDULE VARYING PAGES
Configuration Buildup Effect on Longitudinal A Configuration 1-48
Characteristics
oon&HmCHmeOb Buildup Effect on Lateral Directional B oon&»m:umwwon rw:mo
Characteristics
Effect of Orbiter Incidence on Longitudinal A Orbiter Incidence 81-110
Cheracteristics : :
Effect of Orbiter Incidence on Lateral Directional. B Orbiter Incidence 111-130
Characteristics .
Effect of Tenk and SRM Nose Shape on Longitudinal A Configuration 131-178
Characteristics
Effect of Tank and SRM Nose Shape on Lateral B Configuration 179-210
Directional Characteristics
Effect of SRM Location on Longitudinal A Configuration 211-246
Characteristics
Effect of SRM Location on Lateral Directional B Configuration 2h7-270
Characteristics
Effect of Orbiter Location on Longitudinsal A Configuration 271-306
Characteristics
Effect of Qrbiter Location on Lateral Directional B Configuration 307-334
Characteristics
Effect of Mach Number on Longitudinal Derivatives c Configuration 335-338

Baseline

S

19



TABLE V. INDEX OF DATA FIGURES

( CONTINUED)
PLOTTED :
COEFFICIENTS CONDITIONS

TITLE SCHEDULE VARYING PAGES
Effect of Mach Number on Directional Derivatives Configuration 339-342
Baseline ,
Effect of Mach Rumber on Tank Base Axial Force Configuration 343
at Alphs = 0
Effect of Mach Number on SRM Base Axial Force Configuration 344
at Alpha = 0

Configuration 345

Effect of Mach Number on Orbiter Base Axial
Force at Alpha = 0O , .

PLOTTED COEFFICIENTS SCHEDULE:
(A) CIM, CN, CAF, CAB, & CA vs. Alphs
CN vs. CIM.
(B) CY, CBL & CYN vs. Alpha
CY vs. CYIN-
(c) QEEF CNALFA, XAC/L & CAFAF$ vs. Mach

(D)
(E)
(F)
(6)

CYBETA, CYNBET, CBLEET & YAC/L vs.

CABHf$ vs. Mach
CABSAP vs. Mach
CABfAS vs. Mach

Mach

20



Notes:

1. Positive directions of force coefficients
moment coefficients, and angles are
indicated by arrows.

2, For clarity, origins of wind and stability
. axes unave been displaced from the center
of gravity.

21

<

Figure 1. Axis m%mnmsm..m:azwzm direction and sense of force and
moment coefficients, angle of attack, and sideslip angle

NASA-MSFC-MAF

1.
i



15 m.

FIGURE 2. Orbiter Configuration With 156 SRM Paresllel
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FIGURE 8. Photograph of Configuration T101S1R1
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MSFC . TWT 538
APRLL 17 1972 RUN 43%
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FIGURE 9. Photograph at Side View of
NASA-MSFC Configuration T101S1R1
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DATA FIGURES

o

Tebulations of the plottea data and corresponding
source data are available from SADSAC Operations.
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CONF IGURATION BUILDUP EFFECT ON LONGITUDINAL CHARACTERISTICS
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DATA SET sSyYyMgoL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(8668001 ) g MSFC TWT 3398 SHUTTLE LAUNCH T3 0.000 SREF 7.8900 S4. 1IN
(868002) MSFC TWT 538 SHUTTLE LAUNCH 7181 0.000 LREF 3.3440 IN.
(866004 ) MSFC TWT 538  SHUTTLE LAUNCH 101 0.000 -1.500 BREF 4.4600  IN.
(pesvos) MSFC TWT 338 SHUTTLE LAUNCH 710181 0.000 -1.500 XMRP 4.1480 IN.
(866000 MSFC TWT 338 SHUTTLE LAUNCH T10181R1 0.000 -1.500 YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040

MACH .60 PAGE 1



CONFIGURATION BUILOUP EFFECT ON LUNGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL

(886001)
(pes002)
(886004 )
(866008)
(66008
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CONFIGURATION DESCRIPTION

KSFC
MSFC
MSFC
MSFC
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TWT 338
TWY 538
TWT 538
TWT 338
TWT 3538

.80

SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH
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T1

T181
7101
T10181
T10181R1

2 4

ALPHA, DEGREES

ORBIN

~1.500
~1.500
-1.500

REFERENCE
SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
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o

L

INFORMATION
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.3440
.4600
.1480
.0000
2400
.0040
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[ON BUILOUP EFFECT ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATJION
(9668001 MSFC TWT 338 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 5¢. IN
(p6e002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN.
(866004 ) MSFC TWT 338  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 4«.4600  IN.
(866006 ) MSFC TWT 538  SHUTTLE LAUNCH T10131 0.000 -1.3500 XMRP 4.1480 IN.
(866008 ) MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 -1.300 YHRP 0.0060 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
MACH .90 PAGE 3
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(66003 ) MSFC TWT 538 SHUTTLE LAUNCH 7! 0.000 SREF 7.8900 39. IN
(66002 MSFC TWT 538 SHUTTLE LAUNCHM T181 g.000 LREF 3.3440 IN,
(866004 ) MSFC TWT 538  SHUTTLE LAUNCH T101 0.000 -1.%00 BREF 4.4600 1IN,
(B6e0De ) MSFC TWT 538 SHUTTLE LAUNCH T$0181 0.000 -1.500 XMRP 4.1480 IN.
(B6600S) MSFC TWT 538 SHUTTLE LAUNCH T30183RL | 0.000 -1.%00 YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
MACH 1.10 PAGE 4
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(p66001 ) 8 MSFC TWT 538 SHUTTLE LAUNCH Tt D.000 SREF 7.8%00 S&. IN
(866002 MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 . LREF 3.3440 IN.
(B66004 ) - M3FC TWT 538 SHUTTLE LAUNCH T101 0.000 -1.500 ) 8REF 4.4600 IN.
(p6ep0oe) MSFC TWT 539 SHUTTLE LAUNCH T10181% 0.000 -1.500 XMRP 4.1480 IN.
(p6600s8) MSFC TwWT 338 SHUTTLE LAUNCH T101S8RS 0.000 -1.3%00 YMRP 0.0000 IN.
! ZMRP 0.2480 IN.

SCALE 0.0040

MACH 1.20 . ' ' : PAGE 5
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CONF IGURAT ION BUILDUP EFFECT ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) EQ MSFC TWT 538  SHUTTLE LAUNCH 11 0.000 SREF 7.8900  se. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH Ti81 0.000 LREF 3.3440 N,
(D68004) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -3.500 BREF 4.4600 N,
(866008 ) MSFC TWT 538  SHUTTLE LAUNCH 110131 0.000 -1.500 XMRP 4.1480 N,
(8660086 ) MSFC TWT 538  SHUTTLE LAUNCH " T10181R1 0.000 -1.500 YMRP 0.0000 [N,
) ZMRP 0.2480 IN.
SCALE 0.0040

MACH 1.86 PAGE 6
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66001 ) Q DATA NOT AVAILABLE FOR ALL CONCITIONS 0.000 SREF 7.8900 39. IN
(p66002) DATA NOT AVAJILABLE FOR ALL CONDITIONS 0.000 LREF 3.3440 IN.
(B860D4 ) MSFC TWT 338 SHUTTLE LAUNCH Ti102 0.000 -1.500 BREF 4.4600 IN.
(p8600S ) MSFC TWT 338 SHUTTLE LAUNCH T10131 0.000 -1,500 XMRP 4.14080 IN,
(668000 ) MSFC TWT 5398 SHUTTLE LAUNCH T10188RY 6.000 -1.500 YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040
2.74 PAGE 7
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DATA SET SYMBOL
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MACH
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CONFIGURATION DESCRIPTION

MSFC
MSFC
NSFC
MSFC
HSFC

TWT
TWT
™T
TWT
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538
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SHUTTLE
SHUTTLE
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SHUTTLE
SHUTTLE

LAUNCH
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LAUNCH
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-4

2 4

ANGLE OF ATTACK. ALPHA. DEGREES
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ORBIN
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REFERENCE INFORMATION
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SREF
LREF
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SCALE
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DATA SET
(B66001)
(866002)
(868004 )
(866006 )
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MACH

SYHBOL

3

MSFC TWT 3838
MSFC TWT 338
MSFC TWT 338
MSFC TWT 538
MSFC TwWT 538

.60

SHUTTLE
SHUTTLE
SHUTTLE
SHUTTLE
SHUTTLE

CONFIGURATION DESCRIPTION

LAUNCH
LAUNCH
LAUNCH
LAUNCH
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ANGLE OF ATTACK.,

T

Tis1
T101
T10151
T10131R1

BETA
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0.000
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2 4 L]

DEGREES

ORBIN
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-1.500
-1.500

REFERENCE
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LREF
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YMRP
IMRP
SCALE
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INFORMATION

.8900
.3440
.4600
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.0o0g
.2480
.0040
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MACH

CONFICURATION DESCRIPTION
MSFC TWT 338 SHUTTLE LAUNCH
M3SFC TWT 538 SHUTTLE LAUNCH
MSFC TWT 538 SHUTTLE LAUNCH
MSFC TWT 338 SHUTTLE LAUNCH
HSFC TWT 338 SHUTTLE LAUNCH

.80

ANGLE OF ATTACK.

0 2 4
ALPHA, DEGREES

BETA ORBIN

0.000

0.000

0.000 -1.500

0.000 -1.500

0.000 -1.500

L 30
REFERENCE

SREF 7.8900
LREF 3.3440
BREF 4.4600
XMRP 4.1480
YMRP 0.0000
ZMRP 0.2400
3CALE 0.0040

PAGE

INFORMATION
- se.

IN.
IN.
IN.
IN.
IN.
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CONFIGURATION DESCRIPTION
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.90

SHUTTLE
SHUTTLE
SHUTTLE
SHUTTLE
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ORBIN
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REFERENCE [INFORMATION
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IMRP
SCALE
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.3440
.4600
.1480
.0000
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.0040
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CONFIGURATION BUILOUP EFFECT ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B8GDOL) MSFC TWT 3538 SHUTTLE LAUNCH T! 0.000 SREF 7.8900 SQ. IN
(866002) MSFC TWT 338  SHUTTLE LAUNCHM 1181 0.000 LREF 3.3440  IN.
(D66004) MSFC TWT 3538 SHUTTLE LAUNCH T101 0.000 -1.500 BREF 4.4600 IN.
(8660086) MSFC TWT 338  SHUTTLE LAUNCH 710181 0.000 -1.500 XMRP 4.1480  IN.
(66008) MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 ~-1.500 YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040
MACH 1.10 PAGE 12
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ' BETA ORBIN REFERENCE INFORMATION
(p66001) 8 MSFC TwWwT 538 SHUTTLE LAUNCH T! 0.000 SREF 7.8900 SQ@, IN-
(B866002) MSFC TWT 338 SHUTTLE LAUNCH T131 o.000 LREF 3.3440 IN,
(866004) MSFC TWT 538  SHUTTLE LAUNCH T101 g.000 -1.500 BREF 4.4600 IN,
(866006) MSFC TWT %38  SHUTTLE LAUNCH 710181 ‘0.000 ~-1.500 XMRP 4.1480 IN,
(8686008) MSFC TWT 3538 SHUTTLE LAUNCH T10181R? 0.000 ~-1.500 - YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE G.0040
MACH 1.20 PAGE 13
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) ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) 8 MSFC TWT 538  SHUTTLE LAUNCH T1 0.000 ) SREF 7.8900  s@. IN
(866002) . MSFC TWT 538 SHUTTLE LAUNCH T182 0,000 LREF 3.3440  IN.
(856004 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 BREF 4.4600  IN.
(660086 ) MSFC TWT 538 SHUTTLE LAUNCH 710881 0.000 -1.500 XMRP 4.1480  IN.
(866008 ) MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1,500 YMRP 0.0000 IN,
! ZMRP 0.2460  IN.
SCALE 0.0040
MACH 1.96 PAGE 14
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CONFIGURATION DESCRIPTION

DATA NOT AVAILABLE FOR ALL CONDITIONS
DATA NOT AVAILABLE FOR ALL CONDITIONS
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SCALE
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CONFIGURATION DESCRIPTION
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DATA SET SYMBOL

(866003 )
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(866004 )
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CONFIGURATION DESCRIPTION

MSFC
MSFC
MSFC
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TWT
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538
338
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SHUTTLE
SHUTTLE
SHUTTLE
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REFERENCE INFORMATION

SREF 7.8900 $@. IN
LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.34080 IN.
YMRP 0.0000 IN.
ZMRP 0.24080 IN.
SCALE 0.0040

PAGE 17



CONF IGURATION BUILDUP EF

FECT

ON_LONG

ITUDINAL CHARA

CIER]

STICS

80 T L JNAN S 4 LN e 4 L] L 4 LAR 2ae 4 T 4 LA S 4 CCITYTEETETY R e T Y
3
' ]
d -
i 1)
8 -
P -
9
824
S
82
3 4
LS’ : ]
.80
- i o -4
— 3
z i ]
g Y
[8) B
— o -y
[V b e
L :
W .16 [
o .
(&) [ 1
r -
L .14
& B ]
— - | N .
(=) Pe—— Dy < ‘& ,
[T .2 \ i -
_ L '—E‘“ P_.—-—"B‘ .\E \G -
< S — g ——& ~——— .
. L -
> 0 l\ \ .
< .3 A _A_ \k\—
S o b )
, 8 . [ B
[0 4 1 .
=) L /___0_,__——-6———__.9 ]
T8 .08 /9’ — -
o T—0o -
D4 = > b — B
. ——— -
s (€, ~ b= 4
S -
s ;
.oz — -
.
.00
-12 -10 - - 8 -4 -2 0 2 4 ) 10 L ¥ 4
ANGLE OF ATTACK, ALPHA, DEGREES
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(866001 ) g MSFC TWT 338 SHUTTLE LAUNCH T 0.000 SREF 7.8900 8e. IN
(B66002) MSFC TWT 538 SHUTTLE LAUNCH 7181 g.000 LREF 3.3440 IN.
(B8600C4) MSFC TWT 538 SHUTTLE LAUNCH T1018 0.000 -1.500 BREF 4.4600 IN.
(B6600E) MSFC TWT 3538 SHUTTLE LAUNCH T10131 0.000 -1.500 XMRP 4.1480 IN.
(866008 ) M3FC TWT 538 SHUTTLE LAUNCH TI0181R1 0.0600 -1.500 YMRP g.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) MSFC TWT 538  SHUTTLE LAUNCH T 0.000 SREF 7.6900 sa. IN
(666002) MSFC TWT 538  SHUTTLE LAUNCH T181 0.000 LREF 3.3440 N,
(866004) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1,500 BREF 4.4600 IN.
(866006) MSFC TWT 538  SHUTTLE LAUNCH 110181 0.000 -3.500 XMRP 4.1480  IN,
(866008) MSFC TWT 538  SHUTTLE LAUNCH T10181R} 0.000 -3.500 YHRP 0.0000 IN.
ZMRP 0.2480  IN.
SCALE 0.0040
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) g MSFC TWT 538  SHUTTLE LAUNCH T1 o.000 SREF 7.8900 se. IN
(866002 ) MSFC TWT 538  SHUTTLE LAUNCH 1131 0.000 LREF 3.3440 IN.
(666004 ) MSFC TWT 538  SHUTTLE LAUNCH T101 0.000 -1.500 BREF 4.4600  IN.
(B66006) MSFC TWT 538  SHUTTLE LAUNCH 7310181 0.000 -1.500 XMRP 4.1480 N
(866008 ) MSFC TWT 338 SHUTTLE LAUNCH T10131R} 0.000 -1.%500 YMRP 0.0000 IN.
ZMRP 0.2480 1IN,
SCALE 0.0040
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(66001 ) MSFC TWT 538 SHUTTLE LAUNCH T1 o.000 SREF 7.8900 Q. IN
(P660D2) MSFC TWT 338 SHUTTLE LAUNCH T181 0,000 LREF 3.3440 IN.
{B66004 ) MSFC TWT 538 SHUTTLE LAUNCH T108 g.oo00 -1.500 BREF 4.4800 IN.
(P68006 ) MSFC TWT 3538 SHUTTLE LAUNCH T1015s1 0.000 -1.500 XMRP 4.14080 IN.
(B6600s ) MSFC TWT 338 SHUTTLE LAUNCH T10181Re 0.000 -1.500 YMRP 0.0000 IN,
IMRP 0.2480 IN.
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DATA SET SYMBOL CONFJGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(8G6001 ) MSFC TwWT 3538 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 se. IN

(866002) MSFC TwWT 538 SHUTTLE LAUNCH Ti181 a.000 LREF 3,.3440 IN.

(B668004 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.060 -1.3500° BREF 4,.4600 IN,

(B660086) M3FC TwT 538 SHUTTLE LAUNCH T10181 0.000 -1.500 XMRP 4.1480 IN.

(p66008) MSFC TWT 338 SHUTTLE LAUNCH T10131R1 0.000 -1.500 YMRP 0.0000 IN,

. IZMRP 0.2480 IN.
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CONFIGURATION DESCRIPTION BETA
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000
MSFC TWT 338 SHUTTLE LAUNCH T108 0,000
MSFC TWT 538 SHUTTLE LAUNCH T10181 0.000
MSFC TWT 338 SHUTTLE LAUNCH T10181Re 0.000
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2 4

ORBIN
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REFERENCE INFORMATION

SREF
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XMRP
YMRP
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) MSFC TWT 538  SHUTTLE LAUNCH 11 0.000 SREF 7.8900  se. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH 1181 0.000 LREF 3.3440 N,
(Be600s) MSFC TWT 538 SHUTTLE LAUNCH T104 ‘0.000 -1.500 BREF 4.4600 IN.
(p668006 ) MSFC TWT 538 SHUTTLE LAUNCH T1018¢ 0,000 -1.500 XMRP 4.1480 IN,
(866008) MSFC TWT 538 SHUTTLE LAUNCH T101S1R} 0.000 -1.500 YHMRP 0.0000 IN.
ZHRP 0.2486 [N,
SCALE G.0040
MACH 4.96 PAGE 24
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(668002 ) g MSFC TwWT 538 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 $Q. IN
(966002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN.
(p6600s) MSFC TwWT 5386 SHUTTLE LAUNCH T101 0.000 -1.500 BREF 4.4600 IN.
(866006) MSFC TWwT 530 SHUTTLE LAUNCH T10181 0.000 -1.500 XMRP 4.1480 IN.
(p88008) M3FC TWT 338 SHUTTLE LAUNCH T10181R2 g.000 -1.,500 YMRP 0.0000 IN,
. IMRP 0.2480 IN,
SCALE 0.0040
MACH .60 PAGE 25
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(966001 ) HMSFC TWT 538 SHUTTLE LAUNCH T 0.000 SREF 7.8900 $@. IN
(P66002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(B66004) MSFC TWT 538 SHUTTLE LAUNCH 7101 0.000 -1.500 BREF 4.4600 IN.
(B6800S6 ) MSFC TWT 338 SHUTTLE LAUNCH T101381 g.000 -1.500 XMRP 4.1480 IN,
(B6680D8) MSFC TWT 338 SHUTTLE LAUNCH T10381RS 0.000 -1.500 YMRP 0.0000 IN,
IMRP 0.2480 IN,
" SCALE 0,.0040
MACH .80 PAGE 26
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) Q MSFC TWT 538 SHUTTLE LAUNCH T 0.000 . ' SREF 7.8900 $9. IN
(p660D2) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(866004 ) MSFC TWT 538 SHUTTLE LAUNCH T101 ) ¢.000 -1.,500 BREF 4.4600 IN,
(866006) MSFC TWT 538 SHUTTLE LAUNCH 710381 0.000 -1.300 XMRP 4.1480 IN.
(D6600S ) HSFC TwWT 538 SHUTTLE LAUNCH T103181R? 0.000 -31.500 YMRP 0.0000 IN,
IMRP 0.2480 IN.
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DATA SET SYMBOL
(866001) E?
(866002)
(866004 )
(B66006)
(866003 )
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MACH"*

CONFIGURATION DESCRIPTION

MSFC
MSFC
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WY
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SHUTTLE
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ALPHA., DEGREES

ORBIN

-1.500
-1.500
-1.500

REFERENCE INFORMATION

SREF 7.8900
LREF 3.3440
BREF 4.4600
XMRP 4.1480
YMRP 0.0000
ZMRP 0,2480
SCALE 0.0040
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66001 ) MSFC TWT 538 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 $€. IN
(B66002) MSFC TWT 538 SHUTTLE LAUNCH T1381 0.000 LREF 3.3440 IN.
(p66004) MSFC TwT 538 SHUTTLE LAUNCH Ti101 0.000 -1.,500 BREF 4.4600 IN.
(666006) MSFC TWT 538 SHUTTLE LAUNCH 710181 0.000 -1.500 XMRP 4.,1480 IN,
(p86008 ) MSFC TwT 538 SHUTTLE LAUNCH T10181R? o.000 -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
MACH 1.20 PAGE 29
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ANGLE OF ATTACK., ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66001) E? MSFC TWT 3538 SHUTTLE LAUNCH Tt 0.000 SREF 7.8900 3Q@. IN
(8668002) M3FC TWT 538 SHUTTLE LAUNCH Ti151 0.000 LREF 3.3440 IN.
(B66004) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~1.,500 BREF 4.4600 IN.
({8686006) MSFC TWT 538 SHUTTLE LAUNCH T1018¢ 0.000 -1.500 XMRP 4.1480 IN.
(866008 MSFC TWT 536 SHUTTLE LAUNCH T10181RY 0.000 -1.500 YMRP. 0.0000 IN.
' ZMRP 0.2480 [N,
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66001 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 SREF 7.8900 s@. IN
(B66002) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 LREF 3.3440 IN,
(866004 ) M3FC TWT 3538 SHUTTLE LAUNCH Ti04 0.000 -1.300 BREF 4.4600 IN.
(p66006) MSFC TWT 538 SHUTTLE LAUNCH 710182 0.000 ~-1.500 XMRP 4.1480 IN.
(p66008 ) M3FC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.500 YMRP 0.0000 IN.
IMRP 0.2400 IN.
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN ' REFERENCE I'NFORMATION
(868001 ) g MSFC TWT 538  SHUTTLE LAUNCH 1 0.000 SREF 7.8900 s@. IN
(866002 ) MSFC TWT 538  SHUTTLE LAUNCH T184 0.000 LREF 3.3440  IN.
(866004) MSFC TWT 538 SHUTTLE LAUNCH T108 0.000 -31.500 BREF 4.4600 IN.
(B66006) MSFC TWT 538  SHUTTLE LAUNCH 110151 0.000 -1.500 XMRP 4.1480 IN.
(p66008) MSFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 YMRP 0.0000 IN.
INRP - 0.2480 IN,
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(686001 ) g MSFC TWT 338 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 8¢. IN
(p66002) M3FC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(866004) MSFC TWT 538 SHUTTLE LAUNCH 7108 0.000 -1.500 BREF 4.4600 IN.
(pes00s) MSFC TWT 338 SHUTTLE LAUNCH T101314 0.000 -1.500 XMRP 4.1480 IN.
(pe6008) MSFC TWT 538 SHUTTLE LAUNCH T10181R1? 0,000 -1.500 YHRP g.0000 IN.
ZIMRP 0.2400 IN,
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ANGLE OF ATTACK. ALPHA, DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(66001 ) 8 MSFC TWT 538 SHUTTLE LAUNCH T 0.000 SREF 7.8900 s@. IN
(66002) MSFC TWT 538 SHUTTLE LAUNCH T1s1 0.000 LREF 3.3440 IN.
(p66004 ) MSFC TWT 538 SHUTTLE LAUNCH 7101 g.000 -1.500 BREF 4.4600 IN.
(p66006) MSFC TWT 5398 SHUTTLE LAUNCH Ti01512 0,000 -1.500 XMRP 4.1480 IN.
(66008 ) MSFC TWT 538 SHUTTLE LAUNCH T10181RL 0,000 -1.500 . YMRP 0.0000 IN.
' ZMRP 0.,2480 IN.

SCALE 0.0040
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA 3ET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66003 ) MSFC TwT 338 SHUTTLE LAUNCH T3 0.000 SREF 7.8900 $@¢. IN
(B66002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(B66D04 ) MSFC TWT 3538 SHUTTLE LAUNCH 1101 0.000 -3,500 BREF 4.4600 N,
(866006) MSFC TwWT 3538 SHUTTLE LAUNCH T101812 0.000 -1.500 XMRP 4.1480 IN,
(866008) MSFC TWT 538 SHUTTLE LAUNCH T10181R! 0.000 -1.5%00 YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA REFERENCE INFORMATION
(866001 MSFC TWT 538  SHUTTLE LAUNCH 3 0.000 SREF 7.8900  3a.
(866002) MSFC TWT 538  SHUTTLE LAUNCH T181 0.000 LREF 3.3440  IN.
(B66004) MSFC TWT 538 SHUTTLE LAUNCH T108 0.000 BREF 4.4600 IN.
(8e6006) MSFC TWT 530 SHUTTLE LAUNCH 710181 0.000 XMRP 4.,3480 IN,
(066003 ) MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 YNRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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ANGLE OF ATTACK, ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) g MSFC TWT 538 SHUTTLE LAUNCH T g.000 SREF 7.8909 $Q@. IN
(866002) MSFC TWT 538 SHUTTLE LAUNCH Tist g.000 LREF 3.3440 IN.
(B66004) MSFC TWT 538 SHUTTLE LAUNCH T103 0.000 -1.500 BREF 4.4600 IN.
(66006 ) MSFC TWT 538 SHUTTLE LAUNCH T10181 0.000 -1.500 XMRP 4.1480 IN,
(p66008) MSFC TWT 538 SHUTTLE LAUNCH T108181R? 0.000 -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN.
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ) SREF 7.8900 s@. IN
(B66002) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 LREF 3.3440 IN.
(B66004) MSFC TWT 538 SHUTTLE LAUNCH T101 0.000 -1.500 BREF 4.4600 IN.
(B66006) MSFC TWT 538 SHUTTLE LAUNCH T10151 0.000 -1.,500 XMRP 4.1480 IN.
(866008) MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000° -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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_ ANGLE OF ATTACK, ALPHA. DEGREES R
DATA SET SYMBOL CONFIGURATION DES_CRIFTION BETA ORBIN REFERENCE INFORMATION
(966001 ) MSFC TWT 538  SHUTTLE LAUNCH T 0.000 SREF 7.8900 sa. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH 1181 0.000 LREF 3.3440  IN,
(866004 ) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 6.4600 IN.
(866006 ) MSFC TWT 538  SHUTTLE LAUNCH T10181 0.000 ~1.500 XMRP 4.1480 [N,
(866008) MIFC TWT 530  SHUTTLE LAUNCH T10351R1 0.000 -1.500 YMRP 0.0000 [N,
ZMRP 0.2480 IN.
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION ) BETA ORBIN REFERENCE INFOGRMATION
(866001 ) MSFC TWT 538  SHUTTLE LAUNCH 1 6.000 SREF 7.8900 sa@. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH " T181 0.000 LREF 3.3440  IN.
(868004 ) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 4.4600 IN.
(B66006) MSFC TWT 538  SHUTTLE LAUNCH 1101581 0.000 -1.500 XMRP 4.1480 IN.
(866008 ) MSFC TWT 338  SHUTTLE LAUNCH T101$1R1 0.000 -~1.500 YMRP 0.0000 IN.
' IMRP 0.2480 IN,
SCALE 0.0040
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) MSFC TWT 538  SHUTTLE LAUNCH 11 0.000 SREF 7.8900  Sa. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH T131 0.000 LREF 3.3440 N
(B66004) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 4.4600 IN.
(866006) M3FC TWT 538  SHUTTLE LAUNCH 710181 0.000 -1.500 XMRP 4.1480 IN.
(B66008) MSFC THT 338  SHUTTLE LAUNCH T10151R1 6.000 -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN ) REFERENCE INFORMATION
(966001 ) MSFC TWT 538  SHUTTLE LAUNCH T1 0.000 SREF 7.8900 sa. IN
(866002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(B66004) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 4.4600 IN.
(868006) MSFC TWT 538  SHUTTLE LAUNCH T10151 0.000 -1,500 XMRP 4.1480 N,
(966008 ) MSFC TWT 538 SHUTTLE LAUNCH T10181R2 0.000 -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B6600Y) MSFC TWT 538 SHUTTLE LAUNCH T: g.000 SREF 7.8%00 sa. IN
(B66002) M3FC TWT 338 SHUTTLE LAUNCH Ti181 0.000 LREF 3.3440 IN.
(B66004) MSFC TWT 538 SHUTTLE LAUNCH T101 0.000 -1.500 BREF 4.4600 IN.
(B660086) MSFC TWT 538 SHUTTLE LAUNCH T10181 0.000 -1.500 XMRP 4.,1480 IN.
(pG6600S) MSFC TWT 53¢ SHUTTLE LAUNCH T10181R! 6.000 -1.500 YMRP 0.0000 IN.
ZMRP 0.2480 IN.
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_ PITCHING MOMENT COEFFICIENT. CLM
OATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) 2 MSFC TWT 538 SHUTTLE LAUNCH T1 D.000 SREF r.8900 s@. IN
(B66002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN.
(B66004 ) MSFC TWT 538 SHUTTLE LAUNCH Ti104 0.000 -1.500 BREF 4.4600 - IN,
(866006 ) MSFC TWT 538 SHUTTLE LAUNCH T10151 0.000 -31.500 XMRP 4.1480 IN.
(868008) MSFC TWT 538 SHUTTLE LAUNCH T10381R1 0.000 -1.500 YMRP 0.0000 IN.
: - ZNRP 0.2480 IN.
SCALE’ 0.0040
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_ PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p68001) Q MSFC TWT 338 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 sa. IN
(896002) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,
(866004 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF 4.4600 IN.
(866008) MSFC TWT 538 SHUTTLE LAUNCH T10181 0.000 ~-1.500 XMRP 4.1480 IN.
(pssoos) HMSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 - YMRP 0.0000 IN,
ZMRP 0.2480 IN.
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866001 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 SREF 7.8900 S$@. IN
(p66002) DATA NOT AVALILABLE FOR ALL CONDITIONS 0.000 LREF 3.3440 IN,
(p68004) MSFC TWT 538 SHUTTLE LAUNCH T101 o.000 -1.500 BREF 4,4600 IN.
(pse0Ds) MSFC TWT 3538 SHUTTLE LAUNCH T10188 0.000 -1.500 XMRP 4.1480 IN.
(gee00s) MSFC TWT 538 SHUTTLE LAUNCH T101S1R2 0,000 ~-1.500 YMRP 0.0000 IN,
ZMRP 0.2400 IN.
SCALE 0.0040
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONF JGURATION DESCRIPTION BETA - ORBIN REFERENCE INFORMATION
(Be6001) MSFC TWT 338 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 s$Q. IN
(Beso02) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN.
(B66004) MSFC TWT 530 SHUTTLE LAUNCH T10t 0,000 -1.500 BREF 4.4600 IN.
(866006) MSFC TwT 538 SHUTTLE LAUNCH T10181 0,000 -1.500 XMRP 4.1480 IN,
(866008 M3FC TuT 338 SHUTTLE LAUNCH T10181R1? 0.000 ~-1.500 YMRP 0.0000 N,
IMRP 0.2480 IN,
SCALE 0.0040
MACH 4.96 PAGE 48



CONFIGU'RAHON BUILDUP EFFECT ON LATERAL DIRECTIONAL CHAR'A(;TgRIST}ES
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN ' REFERENCE INFORMATION
(T66003) g MSFC TWT 538 SHUTTLE LAUNCH T1812 0.000 SREF 7.8900 Se. IN
(AG6003) MSFC TWT 538 SHUTTLE LAUNCH Ti101 0.000 -1.500 LREF 3.3440 IN.
(AG6007) MSFC TWT 538 SHUTTLE LAUNCH T10181¢ 0,000 -1.300 BREF 4.4600 IN,
({ T68009 ) MSFC TWT 538 SHUTTLE LAUNCH T10131R! 0.000 -1.500 XMRP 4.,1480 IN.
YMRP a.0000 IN.
ZMRP 00,2480 IN.
SCALE 0.c040
MACH .60 PAGE 49




CUNFIGURATIUN BUILUUP EFFECT ON LATERAL DlRECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66003) MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 SREF 7.8900 Se. IN
(A88003) MSFC TWT 538 SHUTTLE LAUNCH T10% 0.000 -1.500 LREF 3.3440 IN.
(AB8007) MSFC TWY 538 SHUTTLE LAUNCH 7101518 0,000 -1.500 BREF 4.4600 IN.
(T06009) MSFC TWT 3538 SHUTTLE LAUNCH T10184R1 0,000 ~1.500 XMRP 4.3480 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
MACH .80 PAGE S50



CUNFIGURATIUN BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS

+40 T Y T 7 T T T 7 T ¥ 7 L2 S § T 77 v LR B AR

N\

i L i A

T T T Tr T T YT Ty

La i i A3 b 4

Cy

Ll 4L LA il

YTy

.10 E - 4‘\\fE

LA AL L1 13 LA 4l

o
i i LA s
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN : REFERENCE INFORMATION

(766003 ) MSFC TWT 538 SHUTTLE LAUNCH 7181 0,000 SREF .0900 s@. IN

(AS66005) MSFC TWT 536 SHUTTLE LAUNCH T101 0.000 -1.500 LREF .3440 IN.

(A66007) MSFC TWT 338 SHUTTLE LAUNCH 710181 0.000 -1.500 BREF .4600 IN.

(166009) MSFC TWT 3539 SHUTTLE LAUNCH T10181RS 0.000 -1.500 XMRP .1480 IN.
YHRP .0000 IN.
ZMRP .2480 IN.
SCALE 0040
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CUNFIGURATIUN BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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, SIDE SLIP ANGLE., BETA., DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166003 ) MSFC TWT 538  SHUTTLE LAUNCH T181 0.000 SREF .8900  3a. IN
(A66005) MSFC TWT 338 SHUTTLE LAUNCH Ti101 0,000 -1.500 LREF .3440 IN.
(A66007) 8 MSFC TWT 338  SHUTTLE LAUNCH 10181 0.006 -1.500 BREF L4600  IN.
(T66009)

YMRP .0000 IN.
ZIMRP
SCALE

2480 IN.

7
3
4
MSFC TWT 538 SHUTTLE LAUNCH T10131R!Y 0.000 -1.500 XMRP 4.1400 IN.
0
0
0.,0040

MACH 1.11 PAGE 52




CON

FIGURATION BUILDUP EFFECT ON LATERAL DIRECTION

AL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA‘SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(1T66003) Q MSFC TWT 538  SHUTTLE LAUNCH T181 0,000 . SREF 7.8900  sa. IN
(A68003) M3FC TWT 538 SHUTTLE LAUNCH T108 . 0.000 -1,500 LREF 3.3440 IN,
(AGG007) M3FC TWT 538 SHUTTLE LAUNCH . T10181% 0.000 -1.500 BREF 4.4600 IN.
(T66009) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.%00 XMRP 4.1480 IN.
) YMRP 6.0000 IN.
IMRP 0.,2480 IN.
SCALE 0,0040
MACH 1.20 PAGE 33
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET 3YMBOL

(T66003)
(A880035)
(AG8007)
(7166009)

MACH

R
8

-30 -8 - -4 -2

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 538 SHUTTLE LAUNCH T101
MSFC TWT 338 SHUTTLE LAUNCH T10181
MSFC TWT 838 SHUTTLE LAUNCH T30181Re

1.87

SIDE SLIP ANGLE.

ALPHA

0.000
0.000
0.000
0.000

2 4

BETA. DEGREES

ORBIN

-1.500
-1.500
-1.500

REFERENCE INFORMATION
.8900
3440
.4600
.1480
.0000
2480
.0040

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE
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3
4
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0
0
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IN,
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CUNFIGURATIUN BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS

SIDE FORCE COEFFICIENT, CY

DATA SET SYMBOL
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SIDE SLIP ANGLE.

CONFIGURATION DESCRIPTION

CATA NOT AVAILABLE FOR ALL CONDITJONS
DATA NOT AVAILABLE FOR ALL CONDITIONS

MSFC TWT 338 SHUTTLE LAUNCH
NSFC TWT 338 SHUTTLE LAUNCH

2.74

Ti10181
T10181RY

2 4

BETA. DEGREES

ALPHA
0.000
0.000
0.000
0.000

ORDIN

-1.,500
-1.500
~-1.500

REFERENCE [INFORMATION
SREF 7.

LREF
BREF
XMRP

ZNRP
SCALE

10

3.3440
4.,4600
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YHRP o,
1]
0
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2480
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CONF IGURATION BUILDUP EFFECT UN _LATERAL DIRECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166003) E} MSFC TWT 538  SHUTTLE LAUNCH Tis1 0.000 SREF 7.8900  sa. IN
(A66003) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 1IN,
(A66007) NSFC TWT 538  SHUTTLE LAUNCH Ti0181 0.000 -1,300 BREF 4.4600 1IN,
(Te8009) MSFC TWT 538  SHUTTLE LAUNCH T10181Re 0.000 -1.500 XMRP 4.1460 IN.
* YMRP 0.0000 IN,
. ZIMRP 0.2400 IN,
SCALE 0.0040
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CONFIGURATIUN BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET sYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T766003) Eg MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 SREF 7.8900 8€. IN
(AG6003) MSFC TWT 336 SHUTTLE LAUNCH T10% g.000 -1.500 LREF 3.3440 IN.
(A66007) MNSFC TWT 338 SHUTTLE LAUNCH T10381 0.000 -1.500 BREF 4.4600 IN.
(768009) MSFC TWT 330 SHUTTLE LAUNCH T10181RY 0.000 -1.500 XMRP 4.1480 IN.

0

0

0

YMRP .0000 IN.
IMRP 2480 IN,
SCALE .0040
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CUNFIGURATIUN BUILOUP EFFECT UN LATERAL DIRECT]UNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA 8ET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATICN
(T66003) MSFC TWT 338  SHUTTLE LAUNCH T181 0,000 SREF 7.8900 sa. I~
(A66003) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.006 -1.500 LREF 3.3440 IN.
(466007) MSFC TWT 538  SHUTTLE LAUNCH T10181 0.000 -1.500 BREF 4.4600  IN.
(T86009) MSFC TWT 536  SHUTTLE LAUNCH T10181R1 0.000 ~-1.500 XMRP 4.1480 IN.
YMRP D.0000  [N.
IMRE 0.24080 IN.
SCALE 0.0040
MACH .80 PAGE S8



CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66003) g MSFC TWT 538 SHUTTLE LAUNCH 7184 0.000 : SREF 7.6%00 SQ@. IN
(A66005) MSFC TWT 530 SHUTTLE LAUNCH 7101 0.000 -1.500 LREF 3.3440 IN.
(A66007) MSFC TWT 338 SHUTTLE LAUNCH . T10151 0.000 -1.500 BREF 4.4600 IN,
(786009 ) MSFC TWwT 538 SHUTTLE LAUNCH T10181R!1 0.000 -1.500 XMRP 4,1480 IN.
. . - YMRP 0.0000 IN.
IMRP 0.2480 IN,
SCALE 0.0040

MACH .90 PAGE S8



CONF IGURAT ION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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ROLL ING MOMENT COEFFICIENT, CBL (BODY AXIS)
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. SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL -CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66003) EQ HSFC TWT 538 SHUTTLE LAUNCH T18% 0.000 SREF .8900 sS@. IN
(AG68005) MSFC TWT 338 SHUTTLE LAUNCH T104 0.000 ~1.500 . LREF +3440 IN.
(A8600T) 63 MSFC TWT 538 SHUTTLE LAUNCH 710181 0.000 ~1.500 BREF .4600 IN
(v766009)

YMRP .0o000 IN,
ZMRP .2480 IN.

7
3
4 .
M3FC . TWT 538 SHUTTLE LAUNCH T10181R1 0,000 ~-1.500 XMRP 4.1480 IN.
0
[}
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66003) SQ MSFC TWT 538  SHUTTLE LAUNCH T184 0.000 SREF 7.8900 sa. IN
(A®6005) MSFC TWT 538  SHUTTLE LAUNCH T108 0,000 ~-1.500 LREF 3.3440 IN.
(A66007) MSFC TWT 538  SHUTTLE LAUNCH 110181 0.000 -1.500 BREF 4.4600 1IN,
(766009) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1.500 . XMRP 4.1480 N,
YMRP 0.0000 IN.
IMRP 0.2460 N,
SCALE 0.0040
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CONF IGURATION BUILOUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET syMBOL
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SIDE SLIP ANGLE.

CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CONDITIONS
MSFC TWT 538 SHUTTLE LAUNCH 7101
MSFC TWT 436 SHUTTLE LAUNCH T10181
HSFC TwT 338 SHUTTLE LAUKRCH R T3O0181RE

1.97 °

ALPHA
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0.000
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2 4

BETA. DEGREES

ORBIN

-1.500
-1.500
~31.500

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YHRP
IMRP
SCALE

PAGE 62
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0,2400 IN.
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ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS)

CONF IGURATION BUILOUP EFFECT ON LATERAL DIRECTIONAL CHARACTER]STICS
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DATA SET SYMBOL
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SIDE SLIP ANGLE.

ALPHA
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CONF1GURATION DESCRIPTION

NOT AVAILABLE FOR ALL CONDITIONS
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2. 74
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2 4

DEGREES
ORBIN
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-31.5%00

REFERENCE
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LREF
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YMRP
IMRP
SCALE
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3.3440
4.4600
4,
0
0
0
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.0oo0
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CONF IGURATION BUILDUP EFFECT UN LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T766003) MSFC TWT $38 SHUTTLE LAUNCH Ti81 0.000 SREF 7.8900 $Q. IN
(AS6005) DATA NOT AVAILABLE FOR ALL CONDITIONS g.000 -1.,500 LREF 3.3440 IN,
(AGSO0T) MSFC TWT 538 SHUTTLE LAUNCH 710184 0.000 -1,500 BREF 4.4600 IN.
(706009) HSFC TWT 538 SHUTTLE LAUNCH TSO181R2 e.0p0 -1.3500 XMRP 4.1480 IN.
. YMRP 0.0000 IN.
IMRP 0.2480 IN.
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
{T66003) E§ MSFC TWT 538 SHUTTLE LAUNCH Ti1s¢ . .0,000 SREF .8900 sé&. IN
(AC6003) MSFC TWT 538 SHUTTLE LAUNCH Ti108 0.000 -1.%500 LREF .3440 IN.
(AS88007) MSFC TWT 338 SHUTTLE LAUNCH 710881 0.000 ~1.500 BREF .4600 IN.
(166009) MSFC TWT 538 SHUTTLE LAUNCH T10181Re 0.000 ~-1.300 XMRP .1480 IN.
.0000 IN.
.24080 IN.
.0040

YMRP
ZMRP
SCALE

cCoODALWUN
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CUNFIGURATIUN BUILDUP EFFECT UN LATERAL DIRECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T68003) R HSFC TWT 338 SHUTTLE LAUNCH T191 0.000 SREF 7.8900 $a. 1IN
(AG€005) M3FC TWT 538 SHUTTLE LAUNCH T101 0.000 ~-1.%00 LREF 3.3440 IN,
(AG6007) MSFC TWT 538 SHUTTLE LAUNCH 710181 0.000 -1,500 BREF 4,4600 IN.
(786009) M8FC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -3.500 XMRP 4.1480 IN,
YMRP 0.0000 IN.
IMRP 0.2480 IN.
SCALE 0.0040
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CONFIGURATIUN BUILOUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE {NFORMATION
(786003) Eg MSFC TWT 538  SHUTTLE LAUNCH T181 0.000 SREF 7.8900  sa. IN
(A66003) MSFC TWT 538  SHUTTLE LAUNCH T104 0.000 -1.500 LREF 3.3440  IN.
(A66007) MSFC TWT 538  SHUTTLE LAUNCH 110181 0.000 -1.500 BREF 4,4600 N,
(T66009) NSFC TWT 538  SHUTTLE LAUNCH 7101 34R1 0.000 -1.500 XMRP 4.1400 1IN,
YNRP 0.0000 1IN,
ZNRP 0.2400 N,
scaLE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T68003) R MSFC TWT 538 SHUTTLE LAUNCH Ti8t o.000 SREF 7.8900 3Q. IN
(AB80003) H3FC TWT 538 SHUTTLE LAUNCH T101 0.000 -1,500 LREF 3.3440 IN,
(A6€007) MSFC TWT 538 SHUTTLE LAUNCH 710181 0.000 -1.500 BREF 4.4600 IN.
({766009) HMOFC TWT 838 SHUTTLE LAUNCH T10181RS 0.000 -1.500 XMRP 4.1480 IN.
* YMRP 0.0000 IN.
° IMRP 0.2480 IN.
SCALE 0.0040
°  MACH i.11 PAGE 68



CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS |
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(766003) g MSFC TWT 538  SHUTTLE LAUNCH 7151 6.000 SREF 7.8900 sa. IN
(A66005) MSFC TWT 538  SHUTTLE LAUNCH T101 0.000 -1,500 LREF 3.3440  IN,
(A66007) MSFC TWT 538  SHUTTLE LAUNCH T10181 0.000 ~-1.500 ~ BREF 4.4600 1IN,
(766009) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1490  IN.
YHRP 0.0000 IN.
INRP 0.2480 IN.
SCALE 0.0040
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CUNFIGURATIUN BUILDUP EFFECT ON LATERAL DIRECTIUNAL CHARACTER]STICS
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CONFIGURATION DESCRIPTION
DATA NOT AVAILABLE FOR ALL CORDITIONS
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SIDE SLIP ANGLE,
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ORBIN
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REFERENCE
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IMRP
SCALE
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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. SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(1T66003) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 - SREF 7.8900 S$Q. IN
(A68005) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 IN.
(Aee007) MSFC TWT 338 SHUTTLE LAUNCH 710183 0.000 -1.3%00 BREF 4 4800 IN.
(1ee009) MSFC TWT 538 SHUTTLE LAUNCH T10181Re 0,000 -1.500 XMRP 4.1460 IN.
. YHRP 0.0000 IN,
IMRP 0.2480 IN,
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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COMFIGURATION DESCRIPTJON
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REFERENCE INFORMATION
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SCALE
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMAT]ION
(166003 MSFC TWT 538 SHUTTLE LAUNCH Ti1s1 0.000 SREF 7.0900 34. IN
(AG8003) MSFC TWT 538 SHUTTLE LAUNCH T104 0.000 -1.500 LREF 3.3440 IN.
(AGB00T) MSFC TWT 3538 SHUTTLE LAUNCH T10181 p.o00 -1.500 BREF 4.4600 IN.
(TeeDO9) MSFC TWT 539 SHUTTLE LAUNCH T10181R1 o.000 -1.500 XMRP 4,1400 IN.
YNRP 0.0000 IN.
INRP 0.2400 IN,
S8CALE G.0040
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CGNF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYHBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORHATION
(766005 ) %g MSFC TWT 538  SHUTTLE LAUNCH 7181 0.000 SREF 7.8800 $@. IN
(400005 ) MSFC TWT 338  SHUTTLE LAUNCH 1101 0.000 -~31.500 LREF 3.3440  IN.
(AG0DO7) MSFC TWT 538  SHUTTLE LAUNCH 110181 0.000 -1.500 BREF 4.4600 1N,
(700009) ¢oPC TWT 330  SHUTTLE LAURCH T10181R1 0.000 -1.500 XMRP a.1480 1N,
: YHRP 0.0000 M.
ZMRP 0.2400 IM.
3CALE 0.0040
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CONF IGURATION BUILOUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
({T66003) E? MSFC TWT 538 SHUTTLE LAUNCH T181 0.000 SREF 7.8900 se. IN
(A66005) MSFC TWT 538 SHUTTLE LAUNCH . 7108 0.000 -1.500 LREF 3.3440 IN.
(AG8007) MSFC TWT 538 SHUTTLE LAUNCH T101814 0.300 -1.500 BREF 4.4600 IN.
(T68009) MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 ~1.500 XMRP 4.1480 IN.

a
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YMRP .0000 IN.
IMRP .2480 IN.
SCALE .0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIUNAL CHARACTERISTICS
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS

.‘. 'U'I'l ™77y LALBLELS LAR LIS LBLEF L4 TYrr LR L) Teyv LELELIR 3 LA B J LALALIRJ LELIR L LIE SR 2 J TTTY LA 2 2 J rrvyw

" °\\
\

s
b
s
-
.'.
b
b
s
S
«20
b

ol \

«40 E \%
08 s 15/

Ty

AL AL LA Ll Al Ll 1AL

-
J
I | . 4 11

rrrTrTY

SIDE FORCE COEFFICIENT., CY

. \\\ﬁt
-.30
L v
-.88 B\
[ &1 \3
[
s
-.40

‘T-.08 -.07 -.06 -.08 -.04 -.03 -.02 -.01 .00 .01 .02 .03 .04 .08 .06 .07

) L]
» -
o L]
—re
e bpaaabot sl e sl aa s e it lanaaiadanlkaty)

.os
YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)

DATA SET SYNBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION

(166003 ) Eg MSFC TWT 538  SWUTTLE LAUNCH T181 0.000 SREF 7.8900  s@. IN

(A86003 ) MSFC TWT 338  SHUTTLE LAUNCH T101 0,000 -1.500 LREF 3.3440 (N,

(A66007) MSFC TWT 538  SHUTTLE LAUNCH 710181 0.000 -1.500 BREF 4.4600 N,

(166009) DATA NOT AVAILABLE FOR ALL CONGITIONS 0.000 -1.500 XHRP 4.1480  IN.
YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACTERISTICS

.40 9 L 2 20 ] yvry LR AR R LER S J T F 09 LN LA T LIS L B ) LAR BRLADL TTrVT LS 2R B § LIRSR AL AR LA TV rT L 2R Uj]
: q\!x " :
P -y
80 A
P -
» -y
> -
d -
«30
4 -
. \ R
g o
d -
.20 |
: A\ :
«80 p
r -
» -
L 3
> 088 v
(&) 3 :
> -
- o r -
| o8 \'
Z { ]
w h -
L] > -
(8] .08
—y ‘s ..
W E 3
Lui :
.80
(=] X =
(&) E J
-
W - g3
O S N 4
S 3 :
W .0
w \ ;
[s] ¢ 1
— 4
w -,08 N <
g N
> -
-.20 C
> -
-.26 E N \
-.50 ]
.38 E% .
-, 48
<.00 -, 87 ~,006 =.08 -.04 ~.03 -,02 -.08 .00 .01 .02 .03 .04 .03 .08 .27 .08
YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)
DATA SET SVHDOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(76@003) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 SREF 7.8900 3Q. IN
(AS88003) BSFC TWT 538 SHUTTLE LAUNCH T104 0.000 -1.500 LREF 3.3640 IN.
(AG8007) N8FC TWY 5306 SHUTTLE LAUNCH T10181 . 0.000 -1.500 BREF 4.4600 .
(T00009) KNoPeC THT 3930 SHUTTLE LAUNCH T10481RE 0.000 -1.500 XMRP 4.3480 IN.
YMRP 0.0000 IN.
IURP 0.2480 IN,
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARACIERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766003 Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 SREF 7.8900 $&. IN
(A86003) DATA NOT AVAILABLE FOR ALL CONDITIONS 6.000 -1.500 LREF 3.3440 1IN,
(AS6DOT) MSFC TWT 538  SHUTTLE LAUNCH T101814 0.000 -1.500 BREF 4.4600  IN.
(166009) MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 XMRP 4.1480  IN,
YMRP 0.0000 IN.
ZMRP D.2480 IN,
SCALE 0.0040
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CONF IGURATION BUILDUP EFFECT ON LATERAL DIRECTIONAL CHARKCTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYHBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(168003) MSFC TWT $38  SHUTTLE LAUNCH T181 0.000 SREF 7.8900 sa. IN
(AB8005) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 IN.
(AGGDOT) MSFC TWT 538  SHUTTLE LAUNCH T10132 0.000 -3,500 BREF 4.4600 IN.
(700000) | (9FC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 -1.500 XMRP 4.1600  IN.
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ZNRP 0.2480 IN.
SCALE 0.0040
MACH 4,96 PAGE 80



OF ORBITER INCIOENCE ON LONGITUDINAL CHARACTERISTICS

EFFgCI

LR LS LR R A LA

Ll L{ L] LANR | L4 L4 L{ 1 LA J ¥

v v

-

rTTTY

49

«40

LB B A

30
s

Y

-y

rrrT

e

]
T

~—7

T

PITCHING MOMENT COEFFICIENT. CLM

At L i d a2 i) el didddd AL LA 1) 13t b anpdana t i it i)t dantd A b Al A d i A bl il AL il IAIJ

‘Tase
DATA SET SYMBOL

(p66008) R
(966010)
(pseosz) O

MACH

-0 -0 -6 -4

CONFIGURATION DESCRIPTION

MIFC TWT 538 SHUTTLE LAUNCH
MIFC TWT 3386 SHUTTLE LAUNCH

-2 ] 2 4
ANGLE OF ATTACK, ALPHA. DEGREES
BETA ORBIN
T10151R1 0.000 -1.500
T10181R1 0.000 -3.000
T10183R1 0.000 ©0.000

MSFC TWT 538 SHUTTLE LAUNCH

.60

10

REFERENCE INFORMATION

SREF
LREF
BREF
XHRP
YHRP
ZMRP
SCALE

7.

8900

3.3440
4.,4600
4.1400
o,
0
]

0000

2480
.0040

PAGE

sQ.
IN,
IN.
IN.
IN.

IN

IN.

81
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(B66008) Q MSFC TwWY 530 SHUTTLE LAUNCH T10134R1Y 0.000 ~-1.500 SREF 7.68900 se. IN
(866010) MSFC TWT 338 SHUTTLE LAUNCH T10381R1 0.000 -3.000 LREF 3.3440 IN,
(886012) o MSFC TWT 330 SHUTTLE LAUNCH T10181R1 0.000 0.000 BREF 4,4600 IN.
XMRP 4,1480 IN.
YMRP 0.0000 IN,
IMRP D.2480 IN,
SCALE 0.0040
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(D8c010) M3FC TWT 3306 SHUTTLE LAUNCH T10181RY 0.000 -3.,000 LREF 3.3440 IN.
(B66012) o HIFC TWT 330 SHUTTLE LAUNCH TIO184RE 0.0a0 0,000 BREF 4,.4600 IN.
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IMRP D.2400 IN.
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(988010 MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 -3.000 LREF 3.3440  IN.
(péo032) < MSFC TWT 330  SHUTTLE LAUNCH T10181R1 0.000 0.000 BREF 4.4600 IN.
XMRP 4,1460 IN.
YMRP 0.0000 In,
ZMRP 0.2480 iN.
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(B66D0S) M3FC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.500 SREF 7.8900 3¢. IN
(B66010) MSFC TWT 3538 SHUTTLE LAUNCH T10181RY g.000 -3.000 LREF 3.3440 IN.
(8es012) O  MSFC TWT 538  SHUTTLE LAUNCH T101 S1R1 0.000 0.000 BREF 64,4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
IMRP 0,.2480 IN.
SCALE 0.0040
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(Deenos ) g MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.,500 SREF 7.8900 s8. IN
(B86010D) MSFC TWT 538 SHUTTLE LAUNCH T3O1381R1 0.000 -3,000 LREF 3.3440 IN.
(B66012) 0 K8FC TWT 5386 SHUTTLE LAUNCH T10181RY 0.000 0,000 BREF 4,.4600 IN,
XMRP 4.3480 IN.
YMRP 0.0000 IN.
INRP 0.2400 IN.
SCALE 0.0040
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(886030 MSFC TWT 338 SHUTTLE LAUNCH T10184R 0.000 -3.000 LREF 3.3440 IN.
(Bee012) O MSFC TWT 3539 SHUTTLE LAUNCH TL1O1 S1R1 0.000 0.000 BREF 4.,4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040
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EFFECI OF ORBITER INCIDENCE ON LUNGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(66009 ) Q MSFC TWTY 538 SHUTTLE LAUNCH T103181R1 0.000 -1.5%500 . SREF 7.6900 84&. IN
(866010) MSFC TWT 538 SHUTTLE LAUNCH T10188RY 0.000 -3.000 LREF 3.3440 IN,
(p66012) O  MSFC TWT 538 SHUTTLE LAUNCH T10881R1 p.000 0.000 BREF 4.4600 IN.
: - XMRP 4.31480  IN,
YMRP 0.0000 ° IN.
2MRP D0.2480 IN.
SCALE 0.0040
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FOREBODY AXIAL FORCE COEFFICIENT, CAF

EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66008) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 8$@. IN
(966010) MSFC TWT 538  SHUTTLE LAUNCH T101 S1R4 0.000 -3.000 LREF 3.3440 IN.
(p66012) <  MSFC TWT 538  SHUTTLE LAUNCH T101 S1R1 0.000 0.000 BREF 4.4600 IN,
XMRP 4.1480 N,
YMRP 0.0000 IN,
ZMRP 0.2400 IN,
SCALE 0.0040
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EFFECI OF ORBITER INCIDENCE ON LGNGITUDlNAL CHARACTERISTICS
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FOREBODY AXIAL FORCE COEFFICIENT, CAF

EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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EFFECT OF ORBITER INCIDENCE ON LONGITUUINAL CHARACTERISTICS
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DATA SET SYMBOL CONF IGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(868008 Q MSFC TWT 538 SHUTTLE LAUNCH T10181R2 0.000 -1.500 SREF 7.8900 sd. IN
(p66010) MSFC TWT 338 SHUTTLE LAUNCH T10151R 0.000 -3.000 LREF 3.3440 IN,
(s6601z) O MSFC TWT 338 SHUTTLE LAUNCH T10181Re 0.000 0.000 BREF 4.4600 IN.
. XMRP 4.1480 IN,
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(866009) g MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 -1.500 SREF 7.8900 sa. IN
(B68010) KSFC TWT 538  SHUTTLE LAUNCH T10851R1 0.000 -3.000 LREF 3.3440 1IN,
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XMRP 4.1400 1IN,
* YMRP 0.0000 IN.
ZMRP 0.2480 IN.
]

SCALE .0040

MACH .60 . ' " PAGE S6
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(p6sn0og) MSFC TWT 538 SHUTTLE LAUNCH T101381R1 0.000 -1.500 SREF 7.8900 $@. IN
(866010 MSFC TWT 3538  SHUTTLE. LAUNCH T10181R1 0.000 -3.000 LREF 3.3440  IN.
(Be6012) MSFC TWT 538 SHUTTLE LAUNCH T10181R} 0.000 0.000 BREF 4.4600 IN.
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION ‘DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Bes00S) Q MSFC TWT 538 SHUTTLE LAUNCH . T10184Re 0.000 -1.500 SREF 7.8900 s@. IN
(p68010) MSFC TWT 538 SHUTTLE LAUNCH Ti10181RY 0.000 -3.000 LREF 3.3440 IN.
(pee012) O HSFC TWT 538 SHUTTLE LAUNCH T103181R1 g.0a0 0.000 BREF 4.4600 IN.
XMRP 4,1480 IN.
YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFJGURATION DESCRIPTION ﬂETA ORBIN . REFERENCE INFORMATION
(B66008 ) 9 MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.5%00 SREF 7.8900 3e. IN
tbes010) M3FC TWT 538  SHUTTLE LAUNCH T10181R!4 0.000 -3.000 LREF 3.3440 IN,
(B86012) O M3FC TWT 538 SHUTTLE LAUNCH T10134R2 0.000 0.000 BREF 4.4600 IN,
: XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA. DEGREES
DATA SET S3YMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66008) g MSFC TWT 538 SHUTTLE LAUNCH T10181R3 0,000 -31.500 SREF 7.8900 se. IN
(866010) MSFC TWT 538 SHUTTLE LAUNCH T101 81RY 0,000 -3,000 LREF 3.3440 IN.
(pes012) O  MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 0.000 BREF 4.4600 IN.
XMRP 4.1480 IN,
YMRP 0.0000 IN.
2ZMRP 0.2480 IN,
"SCALE 0.0040
MACH .60 PAGE - 101



AXIAL FORCE COEFFICIENT. CA

EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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~ ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) Eg MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 ~-3.500 SREF 7.8900 seé. IN
(B6e010) MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 -3,000 LREF 3.3440 N,
(886012) MSFC TWT 538  SHUTTLE LAUNCH T10151R1 0.000 0.000 BREF 4.4600  n.
’ . XMRP 4.1480 IN.
‘ YMRP 0.0000 IN.
ZMRP 0.2400  IN.
SCALE 60,0040
MACH .91 * PAGE 102



AXIAL FORCE COEFFICIENT. CA

EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION " BETA ORBIN REFERENCE INFORMA TIGN
(966008 ) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 se. IN
(866010) MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -3.000 LREF 3.3440 N,
(866012) O  MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 0.000 BREF 4.4600 N,
XMRP 4.1480 [N,
YMRP 0.0000 1IN,
IMRP 0.2480 IN.
SCALE 0.0040
MACH 1.18 PAGE 103



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET S8YMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
t8es008) 9 MSFC TWT 338 SHUTTLE LAUNCH T101 S1RS p.000 -1.500 SREF 7.8900 s@. IN
(D66010) MSFC TWT 538 SHUTTLE LAUNCH T10381R1 0.000 -3.000 LREF 3.3440 IN.
(see012) O  MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 0.000 BREF 4.4600 N,
- XMRP 4.16400 IN.
YMRP 0.0000 IN.
INRP 0.2480  IN.
SCALE 0.0040
MACH 104
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EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) 8 MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 se. IN
(968010) MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -3.000 LREF 3.3440 N,
(p66012) o MSFC TWT 538 SHUTTLE LAUNCH T10188Rt 0.000 0,000 BREF 4.4600 IN.
XMRP 4.3480 IN,
YMRP 0.0000 IN.
ZWRP 0.2460 1IN,
SCALE 0.0040
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EFFECI OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66008) R MSFC TWT 538  SHUTTLE LAUNCH  T10181R1 0.000 -1.500 SREF 7.8900 sa. IN
(886010) MSFC TWT 538  SHUTTLE LAUNCH 7101 81R1 0.000 -3.000 LREF 3.3440 1IN,
(866032) &  MSFC TWT 538  SHUTTLE LAUNCH T10131R3 0.060 0,000 BREF 4.4600 1IN,
AMRP 4.1480  IN.
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040
MACH . .60 PAGE 106



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SyYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(se6008) g MSFC TWT 538 SHUTTLE LAUNCH T10181R 0.000 -1.,%00 SREF 7.8900 8Q. IN
(66010 MIFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -3.000 LREF 3.3440 IN.
(pe6012) o MSFC TWT 530 SHUTTLE LAUNCH T101381R2 0.000 g.oo0 BREF 4.4600 IN.
XMRP 4.1400 IN.
YMRP 0.0000 IN,
IMRP 0.2480 IN,
SCALE 0.0040
MACH .91 PAGE 107



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(968008 R WSFC TWT 338 SHUTTLE LAUNCH T10181RS o.000 -1.5%500 SREF 7.8900 S@. IN
(B66010) MSFC TWT 3530 SHUTTLE LAUNCH T10181R: 0.000 -3.000 LREF 3.3440 IN,
(p8e012) o MSFC TWT 530 SHUTTLE LAUNCH T10181R? 0.000 0.0op BREF 4_.4600 IN.
AMRP 4.1480 IN.
YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
MACH 1.19 PAGE

108



EFFECT OF ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(666008) g MSFC TWT 538 SHUTTLE LAUNCH T10131Re 0.000 -1.500 SREF 7.8900 se. IN
(p66010) MSFC TWT 538 SHUTTLE LAUNCH T$0181RS 0.000 -3.000 LREF 3,.3440 IN.
(866012) O MSFC TWT 3538 SHUTTLE LAUNCH T1O181RS 0.000 g.000 BREF 4.4600 IN,
XMRP - 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF ‘ORBITER INCIDENCE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(868008) g MSFC TWT 338 SHUTTLE LAUNCH T10281Re 0.000 -1.5%00 SREF 7.8900 34. IN

(doe010) MSFC TWT 538 SHUTTLE LAUNCH T10181R} g.000 -3.000 LREF 3.3440 IN,

(B88012) O MSFC TWT 530 SHUTTLE LAUNCH T10181RS 0.000 0.000 BREF 4.4600 IN.

XHRP 4.1480 IN,
YMRP 0.0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(1T66009) g MSFC TWT 538 SHUTTLE LAUNCH T101381R2 0.o00 -1.500 SREF 7.8900 sSQ. IN
(u66031) MSFC TWT 538 SHUTTLE LAUNCH T101S3RY 0.000 -3.000 LREF 3.3440 IN.
(A66013) O MAFC TwT 538 SHUTTLE LAUNCH T10181Re g.000 g.000 BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
INRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) Q MSFC TWT 536 SHUTTLE LAUNCH T10481R1 0.000 -1.500 SREF 7.0900 s@. IN
(ueeni) MSFC TWT 538 SHUTTLE LAUNCH Ti101S1RS 0.000 -3.000 LREF 3.3440 IN.
(AS6013) o MSFC TWT 338 SHUTTLE LAUNCH T10181R2 0.000 0.000 BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
INRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE [NFORMATION
(766009) Eg DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1.500 SREF 7.8900 s$a. IN
(useot) MSFC TWT 538 SHUTTLE LAUNCH T10151R1 0.000 -3.000 LREF 3.3440 IN.
(A66013) O  MSFC TWT 338 SHUTTLE LAUNCH T10131Re 0.000 0.000 BREF . 4.4600 IN,
XMRP 4.1480 IN.
N YMRP 0.0000 IN.
* IMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) Q MSFC TWT 538 SHUTTLE LAUNCH T10133R1 0.800 -1.500 N SREF 7.8900 $Q. IN
(ueeni1) MSFC TWT 5398 SHUTTLE LAUNCH T10181RS 0.000 -3.000 LREF 3,.3440 IN,
(AS0013) O MSFC TWT 530 SHUTTLE LAUNCH T10181RS a.000 G.000 BREF 4.4600 IN.
XMRP 4.3480 IN,
YMRP o.,0000 IN,
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION

7.8900
3.3440
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4,
1]
]
1]

(766009) Eg MSFC TWT 538 SHUTTLE LAUNCH T10181R2 0.000 -1.500 SREF

(u66011) MSFC TWT 538 SHUTTLE LAUNCH T10181RE 0.000 -3.000 LREF

(A88013) O MSFC TWT 3538 SHUTTLE LAUNCH T10181RY 0.000 0,000 BREF
XMRP
YMRP
IMRP
SCALE
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.0040

MACH 4.96 ‘ - PAGE

sQ.
IN,
IN.

IN

IN,
IN,

115



07

<08

-.04
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CONFIGURATION DESCRIPTION ALPHA ORBIN
MSFC Twt 3538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 SREF
MSFC TWT 338 SHUTTLE LAUNCH T10181R1 0.000 ~-3,000 LREF
MSFC TWT 330 SHUTTLE LAUNCH T10181R2 8.000 0.000 BREF
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION

(T66009) g MSFC TWT 538 SHUTTLE LAUNCH T10181R3 0.000 ~-1.500 SREF .8900 s@. IN

(yeeOdil) MSFC TWT 538 SHUTTLE LAUNCH T101831RS 0.000 ~3.000 LREF .3440 IN.

(as6013) O MSFC TWT 338 SHUTTLE LAUNCH T1031S3IRS 0.000 g.000 BREF .4600 IN.
XMRP .1480 IN.
YMRP .0000 IN.
IMRP .2480 IN.
SCALE .0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T68009) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.3500 SREF 7.8900 SQ. IN
(Us6D18 ) MSFC TWT 538 SHUTTLE LAUNCH T10181R!S 0.000 -3.000 LREF 3.3440 IN.
(AG8013) O MSFC TWT 338 SHUTTLE LAUNCH T10181RS 0.000 0.000 BREF 4.4600 IN.
XMRP 4.3400 IN.
YMRP 0.0000 IN,
IMRP G.2400 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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-1z -10 -8 -6 -4 -2 0 2 4 s » 10 12
SIDE SLIP ANGLE., BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(766009) EQ MSFC TWT 3538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 sa. IN
(yse01) MSFC TWT 538  SHUTTLE LAUNCH T40181R1 0.000 -3.000 LREF 3.3440  IN.
(a66013) O  MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 0.000 BREF 4.4600 IN.
. XMRP 4.1480 IN,
YMRP 0.0000 IN.
IMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL

(T68009)
(uesDit)
c(AB801Y)

-9 -8 -4 -2 ] 2 4 L]

SIDE SLIP ANGLE. BETA. DEGREES

CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE

ER MIFC TWT 538 SHUTTLE LAUNCH T10181R1 0,000 -1.500 SREF
MIFC TWT 538 SHUTTLE LAUNCH T10131R1 0.000 ~-3.000 LREF
o MSFC TWT 538 SHUTTLE LAUNCH T10131Re 0.000 0,000 BREF

MACH

XMRP
YHRP
ZMRP
SCALE

4.96
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.4600
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CYN (BOOY AXIS)

YAWING MOMENT COEFFICIENT,

EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP
DATA SET SYMBOL CONFIGURATION DESCRIPTION REFERENCE INFORMATION
MSFC TWT 538 SHUTTLE LAUNCH SREF 7.8900 Q. IN
MSFC TWT 538 SHUTTLE LAUNCH LREF 3.3440 IN,
MSFC TWT 538 SHUTTLE LAUNCH BREF 4.4600 IN.
XMRP 4,1480 IN,
YMRP 0D.g000 IN,
ZMRP 0.,2480 IN.
SCALE 0.0040
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EFFECT OF URBITER INCIDENCE UN LATERAL DIRECTIUNAL CHARACTER]STICS
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SIDE SLIP ANGLE. BETA, DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN . REFERENCE INFORKATION

sa.
IN.
IN.
IN.
IN.
IN.

(768009 ) Eg MSFC TWT 538 SHUTTLE LAUNCH T101S4RY 0.000 -1,500 SREF
(useD1l ) MSFC TWTY 338 SHUTTLE LAUNCH T10131R1 0.000 -3.000 LREF
(A68013) e MSFC TWT 338 SHUTTLE LAUNCH T10181RY 0.000 0.000 BREF
. XMRP

YMRP

ZMRP
SCALE

7.
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES .
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009 g DATA NOT AVAILABLE FOR ALL CONDITIONS g.goo -1.500 SREF 7.8900 3q. IN
(ye6oit) MSFC TWT 338 SHUTTLE LAUNCH T10181R1 0.000 -3,000 LREF 3.3440 IN.
(AG66013) 0 MSFC TWT 338 SHUTTLE LAUNCH T10O181R: 0.000 0.000 BREF 4.4600 " [N,
XMRP 4.1480 IN.
YHRP 0.0000 IN,
IMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP
DATA SET SYMBOL  CONFIGURATION DESCRIPTION

(T66009) Eg MSFC TWT 538 SHUTTLE LAUNCH T10181R1
(yuseoi1) MSFC TWT 538 SHUTTLE LAUNCH T10181RS
(A66013) [e) MSFC TWT 539 SHUTTLE LAUNCH T103181RS

MACH 1.97

2 4

ANGLE., BETA. DEGREES

ALPHA
0.000
0.000
0.000

ORBIN

-1.500

~-3.000
0.000

REFERENCE INFORMATION
se.
IN.
IN.
IN,
IN.
IN.

SREF
LREF
BREF
XMRP
YHRP
IMRP
SCALE

7.8900
3.3440
4.4800
4.14080
0.0000
0.2480
0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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-
L]

DATA SET SYMBOL CONFJGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMNATION

(166009)
(uee0i1)
(AG8033)

MACH

.8900 SQ. 1IN
.3440 IN.
.4600 IN.
.1480 IN,
.0000 IN.
.2480 IN.
.0040

Eg MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF
MSFC TWT 538  SHUTTLE LAUNCH T10184RY 0.000 -3.000 LREF
Q)  MSFC TWT 538  SHUTTLE LAUNCH T10154RS 0.000 0.000 BREF
XMRP

* YMRP
IMRP
SCALE

SOOEdww
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BGDY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) g MSFC TWT 538 SHUTTLE LAUNCH T104181RY 0.000 -1.500 SREF 7.8900 s$@&. IN
(veeoss) MSFC TwT 538 SHUTTLE LAUNCH T10181R! 0.000 =-3.000 LREF, 3.3440 IN.
(AG6013) o MSFC TWT 538 SHUTTLE LAUNCH T101381R1 0.000 0.000 BREF 4.4600 IN.
i XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE "INFORMATION
(T66009) g MSFC TWT 538  SHUTTLE LAUNCH T101 81R1 0.000 -1.500 SREF 7.8300 3@. IN
(uee011) MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0,000 -3.000 LREF 3.3440  IN.
(A660313) O  MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 6.000 BREF 4.4600 IN.
XMRP 4.1480 IN.
| YMRP pD.0000 IN.
ZMRP 0.2480 [N,
SCALE 0.0040
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EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA SET SYMBOL . CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(168009) 8 DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 SREF 7.8900 se. IN
{U68011) MSFC TWT 538  SHUTTLE LAUNCH T101$1R3 0.000 -3.000 LREF 3.3440  IN.
(466033) O  MSFC TWT 538  SMUTTLE LAUNCH 1101 81R1 0.000  0.000 BREF 44600  IN.
XMRP 4.14080 IN,
YMRP 0.0000  IN.
ZMRP 0.2480 IN,
scaLe 0.0040

MACH 1.19 ' PAGE 128



EFFECT OF ORBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ALPHA ORBIN REFERENCE INFORMATION
{7T66009) g MSFC TwWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.300 - SREF 7.8900 3Q. IN
(yseo1) MSFC TWT 538 SHUTTLE LAUNCH T101S81Re 0.000 -3.000 LREF 3.3440 IN.
(AG8033) o MSFC TwWT 538 SHUTTLE LAUNCH . T10131R1 a.000 p.000 BREF 4.4600 IN.
XMRP 4.1480 IN,
YMRP 0.0000 IN,
ZWRP G.2480 IN.
SCALE 0.0040
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EFFECT OF URBITER INCIDENCE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BOOY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(Tes009) E; MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 3@. IN
(use013) MSFC TWT 538  SHUTTLE LAUNCH T10184RY 0.000 -3.000 LREF 3.3440 N,
(A06033) <  MSFC TWT 338  SHUTTLE LAUNCH T10181RS D.000 0.000 BREF 4.4600 IN,
’ XMRP 4.1480 IN,
YMRP * 0.0000 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS _
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6esd08) MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0,000 -1.500 . SREF 7.8900 sSa. IN
(B66l14) MSFC TWT 538 SHUTTLE LAUNCH T101382R1 0.000 -1.500 LREF 3.3440 IN.
(866016) MSFC TWT 538 SHUTTLE LAUNCH T20181R: 0,000 -1.300 BREF . 4.4600 IN.
(pee01s) MSFC TWT 338 SHUTTLE LAUNCH : T20182R4 0.000 -1.500 XMRP 4.1480 IN.
YMRP 9.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Besd0Ds) R MSFC TWT 3530 SHUTTLE LAUNCH T10181RY 0.000 -1.500 SREF 7.0900 se. IN
(866014 ) MSFC TWT 338  SHUTTLE LAUNCH T10132R1 0.000 -1,500 LREF 3.3440  IN.
(966016) MSFC TWT 538  SHUTTLE LAUNCH . T203181R1 0.000 -1.500 BREF 4.4600  IN.
(366018) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1480  IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON

8 VT | S | T

LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66009) E? MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 s3a. IN
(866014) MSFC TWT 538  SHUTTLE LAUNCH T10152R1 0.000 -3,500 LREF 3.3440  IN.
(966016) MSFC TWT 338  SHUTTLE LAUNCH T20181R1 0.000 ~-1.500 BREF 4.4600 IN.
(806018) MSFC TWT 538  SHUTTLE LAUNCH T20182R$ 0.000 ~-4.500 XMRP 4.1480  IN.
' . YMRP 0.0000 IN.
. ZMRP 0.2480  IN.
! SCALE 0.0040
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PITCHING MBMENT COEFFICIENT, CLM

DATA SET SYMBOL
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE QF ATTACK. ALPHA. DEGREES

CONFIGURATION DESCRIPTION

HSFC
MSFC
MSFC
DATA

TWT 538 SHUTTLE LAUNCH T101S1R1
TWT 538 SHUTTLE LAUNCH T108 S2R1
TWT 538 SHUTTLE LAUNCH T201S1RE
NOT AVAILABLE FOR ALL CONDITIONS
1.11

BETA
0.000
0.000
g.000
0.000

ORBIN

-1.500
-1.500
~-1.500
-1.500

L] L] 10

-
..

REFERENCE INFORMATION

SREF .8900

7T
LREF 3.3440
BREF 4.4600
XMRP 4.14080
YHRP 0.0000
INRP 0.24080
SCALE 0.0040

sa.
IN.
IN.
IN,
IN.
IN.
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s 3
-.30
-12 -10 -8 -6 -4 - 8 [} 2 4 [ ] 10 12
ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBoL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(pe600s8) MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0.c00 -1.500 SREF rT.e900 3Q. IN
(g6601 &) MSFC TWT 538 SHUTTLE LAUNCH T10182R1 0.000 -1.500 LREF 3.3440 IN,
({pes801e) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -31.500 BREF 4.4600 IN.
(pes01s) MSFC TWT 538 SHUTTLE LAUNCH T20182R1 0.000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN,
7’ INRP 0.2400 IN.
SCALE 0.0040
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DATA SET SYMBOL

(868009)
(866014)
(p6e016)
(866018)

MACH

8

CONFIGURATION DESCRIPTION

MSFC
MSFC
HSFC
MSFC

TWT 538 SHUTTLE LAUNCH
TWT 338 SHUTTLE LAUNCH
TWT 538 SHUTTLE LAUNCH
TWT 338 SHUTTLE LAUNCH

1.97

-4 -2

ANGLE OF ATTACK,

T10181R?
T10182R1
T203181RS
T20182R2

BETA
0.000
0.000
0.000
D..DDD

ALPHA,

ORBIN

~1.500
-1.500
-1.500
~-1.500

4 L]

DEGREES

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

»®
[
(-]

7.8900
3.3440
4.4600
4,1480
0.0000
0.2400
0.0040
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(peés008 ) EB MSFC TWT 3538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 SREF .8900 $Q@. IN
(p66014) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3440 IN.
(pese0dse) OATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF .4600 IN.
(geeD1s) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP - .1480 IN.
.0000 IN.
.2490 IN,
0040

YHMRP
ZMRP
SCALE

(-N - N - AR VI
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-12

DATA SET SYMBOL
(B66008)
(966014

(p66016)
(ne60ts)

MACH

- 4 -8

ANGLE OF ATTACK.,

CONFIGURATION DESCRIPTION
MIFC TWT 538 SHUTTLE LAUNCH
M3FC TwY 538 SHUTTLE LAUNCH
MSFC TWT 3538 SHUTTLE LAUNCH
MSFC TWT 338 SHUTTLE LAUNCH

T10181RE
T10182R1
T20181R1
T20182R3

4.96

BETA
0.000
0,000
0.000
0.000

ALPHA,

2 4

DEGREES

ORBIN

-1.500
-1.500
-1.500
-1.500

REFERENCE

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

.8900
.3440
.4600
.1480
.p0000
2480
.0040

Y -1 -F X X" R

PAGE
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Ty

LAi

Lt il

DATA SET
(§64008)
(p668014)
(B68016)

(B6s039)

SYMBOL CONFIGURATION DESCRIPTION
g MSFC TWT 538 SHUTTLE LAUNCH
MSFC TWT 538  SHUTTLE LAUNCH
MSFC TWT 538  SHUTTLE LAUNCH
MSFC TWT 3530 SHUTTLE LAUNCH

MACH .60

-4 -2

ANGLE OF ATTACK., ALPHA. DEGREES

T10381RY
7101 82R1
T20191R1
T20182RY

BETA
0.000
0.000
0.000
0.000

ORBIN

-1.500
-1.500
-1.500
-1.500

4

REFERENC
SREF
LREF
BREF
XMRP
YMRP

"IMRP
SCALE

E

(- N - K- S W7 ]

10

INFORMATION
.8900
.3440
.4600
.1480
.0000
.2480
.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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s 1
-28 -10 -8 -8 -4 -2 0 ] 4 [ ) @ 10 L ¥ §
ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
{(B6600s ) R MSFC TWT 538 SHUTTLE LAUNCH T10133R? 0.000 -1.500 SREF 7.8900 s$@. IN
(B86014) MSFC TWT 3398 SHUTTLE LAUNCH T10182R! g.000 -1.%00 LREF 3.3440 IN.
(ges6036) MSFC TWT 339 SHUTTLE LAUNCH T201841R! 0.000 -1.500 BREF 4.4600 IN,
(B68018) DATA NOT AVAILABLE FOR ALL CONDJITIONS 0,000 -1 .500 ’ XMRP 4,1480 IN,
. YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040
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NORMAL FORCE COEFFICIENT,
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1
-12 -10 -8 -8 -4 -2 0 2 4 ) . 10 12
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMA TION
(866005) 8 MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1,500 SREF 7.8900  sa. In
(§66014) WSFC TWT 538  SHUTTLE LAUNCH T10182R1 0.000 -1.500 LREF 303440 IN.
(888016} KSFC TWT 338 = SHUTTLE LAUNCH 7201 81R1 0.000 -1.500 BREF 4.4600 [N,
(866014) MSFC TWT 538  SHUTTLE LAUNCH T20132R1 0.000 -1.500 XMRP 4.1480  In.
YHRP 0.0000 In.
ZMRP 0.2400  IN.
SCALE 0.0040
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ALl
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(866008 ) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF .8900 se. IR

(Be6014) MSFC TWT 538  SHUTTLE LAUNCH T10182R1 0,000 -1.500 LREF L3440 N,

(8s6016) MSFC TWT 538  SHUTTLE LAUNCH T20181R1 0.000 -3.500 BREF L4600  IN.

(866018) OATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 -1.500 XMRP S1400 N,
YMRP .0000 N,
INRP .2480 IN.
SCALE .0040
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»

-R-E-E N W

MACH 111 ' ' PAGE 142



EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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NORMAL FORCE COEFFICIENT,

1444
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-12 -10 -0 -8 -2  § 10 12
ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B6e008) g MSFC TWT 338 SHUTTLE LAUNCH T10181Re 0,000 -1.500 SREF 7.8900 sQ. IN
(p66014) MSFC TWT 3538 SHUTTLE LAUNCH T10182R! ~0.000 ~1.500 LREF 3.3440 IN.
(868601 8) MSFC TWT 538 SHUTTLE LAUNCH T20181R1e 0.000 ~-1.5%500 BREF 4.,4600 IN,
(gee0n1s) MSFC TWT 3530 SHUTTLE LAUNCH T20182R1 0.000 ~1.,500 XMRP 4.1480 IN.
. YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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OATA SET
(966008)
(pe6014)
(Bescte)
{pesoss)

-10 -8 -6 -4 -2 [} 2 4 L] ] 10

ANGLE OF ATTACK, ALPHA. DEGREES

SYMBOL CONFIGURATION DESCRIPTION : BETA ORBIN REFERENCE INFORMATION

.8900 se.
.3440 IN.
.4600 IN.
.1480 IN,
.0o000 IN.
.2480 IN,

E? MSFC TWT 338  BHUTTLE LAUNCH T103 81R1 0.000 -1.500 SREF
MSFC TWT 538  SHUTTLE LAUNCH T10132R1 0.000 -1.500 LREF
NSFC TWT 338  SHUTTLE LAUNCH T201 $1R1 0.000 -1.500 BREF

MSFC TWT 538  SHUTTLE LAUNCH T201 $2R1 0.000 -1.500 XMRP

YMRP

' IMRP
SCALE

[-N-X-W R N R
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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DATA SET
(p6600s)
(B66s014)
(B66016)
(Bee019)

-10 -8 -6 - 4 -2 1]

ANGLE OF ATTACK. ALPHA.

SYMBOL  CONFIGURATION DESCRIPTION BETA
g MSFC TWT 538 SHUTTLE LAUNCH T10184R1 0.000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000

MACH 2.74

ORBIN

-1

4

DEGREES

.500
-1,
-1,
~1.

REFERENCE INFORMATION

SREF T.
<3440

LREF 3
BREF 4
XMRP 4
YMRP [}
ZIMRP [
SCALE [

8900

.4600
.1480
.po00
2400
.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LUNGITUDINAL CHARACTERISTICS
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DATA SET
(866008 )
(866014 )
(886018)
(866018)

SYMBOL

R
8

MACH

-10 -0 -8 -4 -2 o 2 . . ® 10

ANGLE OF ATTACK. ALPHA. DEGREES

CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

sQ.
IN,
IN.
IN.
IN.
IN.

MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0,000 -1,500 SREF -
MSFC TWT 538 SHUTTLE LAUNCH T10182R1 0.000 ~-1.500 LREF
MSFC TWT 338 SHUTTLE LAUNCH T201 31R1 0.000 -1,500 BREF
MSFC TWT 334 SHUTTLE LAUNCH T20132R3 0.000 -3.500 XMRP
YHRP
ZMRP
SCALE

.8900
3440
.4600
.1480
.0000
.2400
.0040
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EFFECT OF _TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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' ANGLE OF ATTACK, ALPHA, DEGREES
DATA 3ETY SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p86DD8 ) NSFC TWT 538 SHUTTLE LAUNCH T10181R!? 0.000 '-1.500 SREF 7.8900 $@. N
(8668014 MSFC TWT 330 SHUTTLE LAUNCH T$10182R1 0,000 -1.500 LREF 3.3440 IN.
(ges801e) HSFC TwT 538 SHUTTLE LAUNCH T201831R1 0.000 -1,500 BREF 4.4600 IN.
(B66010) HSFC TwWT 538 SHUTTLE LAUNCH T20182R2 0.000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN, N
ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(DesU0s) 9 MSFC TWT 538 SHUTTLE LAUNCH T1038S1R1 0.000 '-1,500 SREF 7.8900 Sa. 1IN
(868084) MSFC TWT 338 SHUTTLE LAUNCH 7101 82R1 0.000 -1.,500 LREF 3.3440 IN.
(B6s0s6) MSFC TWT 330 SHUTTLE LAUNCH T20181R2 0.000 -1,500 BREF 4.4600 IN.
(B66030) DATA NOT AVAILABLE FOR ALL CONDITIONS o.000 -31.,500 XMRP 4.1480 IN,
YMRP 0.0000 IN.
ZIMRP 0.2480 IN.
SCALE 0.0040

MACH .80 PAGE 148



FOREBODY AXIAL FORCE COEFFICIENT. CAF

EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL

34
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-32

DATA SET SYMBOL
(p66o08)
(Bs6014)
(B660186)
(pee6d18)

MACH

CTERISTICS

LI | L

ANGLE OF ATTACK,

CONFIGURATION DESCRIPTION

SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH
SHUTTLE LAUNCH

L] 10
REFERENCE

SREF 7.8900
LREF 3.3440
BREF 4.4600
XMRP 4,1480
YMRP 0.,0000
ZMRP 0.2480
SCALE 0.0040
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4
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-18 -10 -8 -8 -4 -2 0 ) 4 [ [ 10 12
ANGLE OF ATTACK. ALPHA., DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(8e6600s8) Q MSFC TWT 3538 SHUTTLE LAUNCH T10181R: 0,000 ~3.500 SREF 7.0900 s@. INIT

(p6e0s4) M3FC TWT 530 SHUTTLE LAUNCH T10182R1Y 0.000 -1.500 LREF 3.3440 IN.

(8668013) HSFC TWT 539 SHUTTLE LAUNCH T201 81R? 0.000 -1.500 BREF 4.4600 IN.

(s8e018) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1480 IN.

YMRP 0.0000 IN,

IMRP 0.2480 IN.

SCALE 0.0040
MACH 1.1
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EFFECT OF TANK AND SRM NOSE SHAPE ON LUNGITUDINAL CHARACTERISTICS
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.04

-12 -10 . -8 -6 -4 -2 0 2 4 [ ] 10 12
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET sSyMgoL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(9668008) Q MSFC TWT 538 SHUTTLE LAUNCH T10181RE 0.000 -1.500 SREF 7.8900 $@. IN
(pséoss) MSFC TWT 338 SHUTTLE LAUNCH T10182RS 0.000 -1.500 LREF 3.3440 IN.
(p660318) MSFC TWT 538 SHUTTLE LAUNCH T201S1R1 0.000 -1.500 BREF 4.4600 IN.
(966018 MSFC TWT 339 SHUTTLE LAUNCH T20182R1 0.000 -1.500 XMRP 4,.1480 IN.
YMRP 0.0000 IN.
IZMRP 0,2480 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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b E
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b e
.08
. -
.00 0
-18 -30 -8 - ¢ -4 -2 0 2 4 [ [ 10 114
ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN ' REFERENCE INFORMATION
(66008 ) MSFC TWT 538 SHUTTLE LAUNCH T10183R1 0.000 -1.500 SREF 7.8900 8. IN
(8668014 MSFC TWT 538 SHUTTLE LAUNCH T10132RY 0.000 -1.300 LREF 3.3440 IN,
(8es018) MSFC TWT 530 SHUTTLE LAUNCH T20181R3 g.000 ~-1.500 BREF 4.4600 IN,
(see019) MaFC TWT 538 SHUTTLE LAUNCH T201 32R1 0.000 -1.500 XMRP 4.1480 IN.
YHRP 0.0000 IN,
ZIMRP 0.2480 IN,
SCALE 0.0040
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66008) MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.0900 sa. IN
(866014 DATA NOT AVAJLABLE FOR ALL CONDITIONS 0.000 ~-1.500 LREF 3.3440 IN.
(866016) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 BREF €.4600 IN.
(8686038 ) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN.
IMRP 0,.2480 IN.
SCALE 0.0049
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866000 ) Q MSFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 ~-1.%00 SREF 7.8900 se. IR
(866014) MSFC TWT 538 SHUTTLE LAUNCH T10182R4 0.000 -t.500 LREF 3.3440 IN.
(886016) MSFC TWT 338 SHUTTLE LAUNCH T20181R1 0.000 ~-1.500 BREF 4.4600 IN,
(B66018) MSFC TWT 538  SHUTTLE LAUNCH T20182R1 0.000 -1.500 XMRP 4.1480 IN.
. YMRP 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 sa. IN
(B66014) MSFC TWT 538  SHUTTLE LAUNCH T10182R1 0,000 -1.500 LREF 3.3440  IN,
(866016) MSFC TWT 538  SHUTTLE LAUNCH T20131R1 0.000 -1.%00 BREF 4.4600 IN.
(Bes018) MSFC TWT 538  SHUTTLE LAUNCH T203182R1 0.000 -1.500 XMRP 4.1400 IN.
YHRP 0.0000  IN.
ZMRP 0.2480  IN.
SCALE 0.0040
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DATA SET SYMBOL

EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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CONFIGURATION DESCRIPTION
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MSFC TwT 338 SHUTTLE LAUNCH
DATA NOT AVAILABLE FOR ALL CONDJTIONS
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T201 34R3

-2
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.0
ALPHA.

ORBIN

-1.500
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-1.500
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DEGREES

REFERENCE INFORMATION
8900
3440
.4600
.1480
.0000
L2400
.0040
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LREF
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XMRP
YMRP
IMRP
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(pee0nonsd) Q MSFC TWT 530 SHMUTTLE LAUNCH TL10181RY 0.000 -1.500 SREF 7.8900 s@. IN
(B66014) MSFC TWT 5398 SHUTTLE LAUNCH T10182RS 0.000 -1.500 LREF 3.3440 IN,
(p6e0186) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -1.5%500 BREF 4.4600 IN.
(peenss) MSFC TWT 5338 SHUTTLE LAUNCH T20182R! 0.000 -1.500 XMRP 4.14080 IN.
H VMRP 0.0000 IN,
2ZMRP 0.2490 IN.
SCALE 0.0040
MACH .91

PAGE 137



EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION

(66008 ) g H3FC TWT 538 SHUTTLE LAUNCH TI0181Re 0.000 -1,500 SREF 7.8900 8Q. IN

{B8e014) MSFC TWT 538 SHUTTLE LAUNCH T10182R18 0.000 -1.500 LREF 3.3440 IN.

(B8e018) MSFC TWT 3538 SHUTTLE LAUNCH T20181Re 0.000 -1.500 BREF 4.4800 IN.

(98¢039) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4,14080 IN,
YMRP 0.0000 IN.
ZMRP 0.2400 IN,
S$CALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION : BETA ORBIN REFERENCE INFORMATION
(866008) g MSFC TWT 538 SHUTTLE LAUNCH TI018SIRE g.000 -1.500 SREF 7.89%00 5@, IN
(pee6D1s) MSFC TWT 538 SHUTTLE LAUNCH T10182R} p.o000 -1.500 LREF 3.3440 IN.
(p8sCci18) MSFC TWT 3538 SHUTTLE LAUNCH T20181RY 0.000 -1.500 BREF 4.4600 IN.
(p6e018) MSFC TWT 8538 SHUTTLE LAUNCH T201 82R1 0.000 -1.5%00 XMRP 4.1480 IN.
. YMRP 0.0000 IN.
ZIMRP 0.24080 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p660009) g MSFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 SREF 7.8900 36¢. IN
(pe80Ls) MSFC TWT 538 SHUTTLE LAUNCH T10182R2 0.000 -1.500 LREF 3.3440 IN.
(psso1s) MSFC TWT 338 SHUTTLE LAUNCH T20181RE 0.000 -1.500 BREF 4,4600 IN,
{gee0ts) MSFC TWT 538 SHUTTLE LAUNCH T20182R} 0.000 -1.500 XMRP 4.14080 IN.
YNRP 0.0000 IN.
INRP 0.2480 IN.
SCALE 0.0040
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ALPHA, DEGREES

CONFIGURATION DESCRIPTION BETA
MSFC TWT 538 SHUTTLE LAUNCH T10181R! 0.000
BATA NOT AVAILABLE FOR ALL CONDITIONS 0.000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000

ORBIN

-1.500
-1.,500
-1.500
-1.500

REFERENCE INFORMATION
.8900 se.
.3440 IN,
.4600 IN,

SREF
LREF
BREF
XMRP
YMRP
ZMRP
3CALE
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Be600s) 8 MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.,500 SREF 7.8900 3Q. IN
(B6e014) MSFC TWT 539 SHUTTLE LAUNCH *T101382R¢ 0.000 -1.500 LREF 3.3440 IN,
(gee016) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4.4600 IN,
(968019) T MSFC TWT 538 SHUTTLE LAUNCH T20132R1 0.000 -1.500 XMRP 4,400 IN.
YMRP 0.0000 IN.
ZMRP 0.,2400 IN.
SCALE 0.0040
.
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET 8SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6e6008) Q MSFC TWT 538 SHUTTLE LAUNCH T101381R: 0.000 -1.500 SREF 7.0900 sa. IN
(866014 MSFC TWT 538 SHUTTLE LAUNCH T10182R1 g.oo00 -1.500 LREF 3.3440 IN,
(p6e016) M3FC TWT 3538 SHUTTLE LAUNCH T20181Rt 0.000 -1,%500 BREF 4.4600 IN.
(pe6010) MSFC TWT 530 SHUTTLE LAUNCH T201 82R}S 0.000 -1.500 XMRP 4.1480 IN,
YMRP 0.0000 IN,
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6seo0s) Eg MSFC TWT 538 SHUTTLE LAUNCH T10181RE 0.000 -1.500 SREF 7.8900 30. IN
' (B6e014) MSFC TWT 538 SHUTTLE LAUNCH T10132RS 0.000 -1.500 LREF 3.3440 IN,
(866016) MSFC TWT 539  SHUTTLE LAUNCH T20183R3 0.000 -§.500 BREF 4.4600 IN,
(886019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1,500 XMRP 4.1400 IN,
YHRP 0.0000 IN.
ZIMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF TANK_AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIFPTION BETA ORBIN REFERENCE INFORMATION
(866006 ) Q MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 ~-1.500 SREF 7.8900 s@. IN
(B66014) MSFC TWT 538 SHUTTLE LAUNCH T10182R1 0.000 ~1.500 LREF 3.3440 IN,
(8660316) MSFC TWT 338 SHUTTLE LAUNCH T20181R? 0.000 -1.500 BREF 4.4600 IN.
(Beeo{s) HIFC TWT 538 SHUTTLE LAUNCH T20132R? 0,000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN.
IWNRP 0.2400 IN,
8CALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(566008 ) Eg MSFC TWT 538  SHUTTLE LAUNCH T101S4RS 0.000 -1.300 SREF 7.8900 sa. IN
(Bee014) MSFC TWT 538  SHUTTLE LAUNCH 7101 82R1 0.000 -3.500 LREF 3.3440 N,
(9660316) MSFC TWT 538  SHUTTLE LAUNCH T201 S1RS 0.000 -1.500 BREF 4.4600 N,
(9668018) DATA NOT AVAILABLE FOR ALL CONDITJONS 0.000 -1.500 XMRP 4.1480 N,
. YMRP 0.0000° 1IN,
IMRP 0.2480 IN,
SCALE 0.0040
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION 4 BETA ORBIN REFERENCE INFORMA 710N
(866008) E§ MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 ~-1.500 SREF 7.8900  sa. IN
(B8s014) MSFC TWT 338  SHUTTLE LAUNCH T10182R1 0.000 -1.500 LREF 3.3440  IN.
(566016) MSFC TWT 338  SMUTTLE LAUNCH T201S1R1 0.000 -1.500 BREF 4.4600  IN.
(866018 MSFC TWT 538  SHUTTLE LAUNCH T2o182R1 0.006 -1.300 XMRP 4.1480 N,
YMRP 0.0000  IN.
ZMRP 0.2460 IN.
scALE 0.0040
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6e008 ) Q MSFC TWT 538 SHUTTLE LAUNCH T10131R? 0.000 -3.3500 SREF 7.8900 8. IN
(866014) M3FC TWT 538  SHUTTLE LAUNCH T10132R1 0,000 -1.300 LREF 3.34e0  IN.
(866056) MSFC TWT 338  SHUTTLE LAUNCH T20181R4 0,000 -1.300 BREF “.4800  IN.
(#se019) MSFC TWT 538 SHUTTLE LAUNCH T201 32R2 o.000 -1,5%500 XMRP 4.1480 IN.
YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET 3YMpoL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866000) Q MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.%500 SREF 7.68900 sa. IN
(B68014) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 LREF 3.3440 IN,
(p66016) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 BREF 4.4600 IN.
(366018) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 XMRP 4.1480  IN.
. YHMRP 0.0000  IN.
ZMRP 0.2480 N,
SCALE 0.0040
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ANGLE OF ATTACK., ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(886008 R MSFC TWT 338 SHUTTLE LAUNCH 7401 81R1 0.000 -1.500 SREF 7.8900 s$ae. IN
(866014) MSFC TWT 538 SHUTTLE LAUNCH T304 82R1 0.000 -1,500 LREF 3.3440 IN.
(86016 MSFC TwT 538 SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4,4600 IN.
(Bessdss) MSFC TWT 538 SHUTTLE LAUNCH T20182R1 0.000 -1.500 . XMRP 4.1480 IN.
YHRP 0.0000 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
MACH 4,96 ‘ . PAGE 170



EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYNBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) M3FC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 ~1.300 SREF 7.8900  sa. IN
(866034) MSFC TWT 538  SHUTTLE LAUNCH Ti0182R1 0.000 -1.500 LREF 3.3440 1IN,
(pe6016) MSFC TWT 838  SHUTTLE LAUNCH 7201 81 R1 0.000 -1.500 BREF 4.4600 N,
(pe6018) MSFC TWT 538  SHUTTLE LAUNCH T20132R1 0.000 -1.500 XMRP 4.1400 N,
YHRP 0.0000 1IN,
ZHRP 0.2480 1IN,
scaLE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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. PITCHING MOMENT COEFFICIENT. CLM
DATA SET sSYMsoL CONFIGUR‘TION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
HTLII' TS g HSFC TWT 5338 SHUTTLE LAUNCH T10181R: 0.000 -1.500 SREF 7.8900 3@. IN
(B6e014) MSFC TWT 3538 SHUTTLE LAUNCH T10192RS 0.000 -1.500 LREF 3_.3440 IN.
(886018) MSFC TWT 330 SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4.46800 IN.
(deoDte) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -3.500 XMRP 4,1400 IN,
YMRP 0.0000 IN,
IMRP 00,2400 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(566008, g MSFC TWT 538 SHUTTLE LAUNCH T10131R1 0.000 -1.500 SREF 7.8900 se. IN
(B68014) MSFC TWT 538 SHUTTLE LAUNCH T101 32R1 0.000 -1.500 LREF 3.3440 IN.
(B66016) MSFC TWT 538 SHUTTLE LAUNCH T201381R1 0.000 ~-1.500 BREF 4.4600 . IN,
(peeod1e) MSFC TWT 538 SHUTTLE LAUNCH T20182R2 0.o000 -1.500 XMRP 4,1480 IN.
YMRP 0.0000 IN.
IMRP 0.2480 IN.
SCALE 0.0040
MACH .91 PAGE 173



EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) MSFC TWT 338  SHUTTLE LAUNCH T10184RS 0.000 -1.500 SREF 7.8900 sa. IN
(866014 MSFC TWT 338  SHUTTLE LAUNCH T10132R1 0.000 -1.300 LREF 3.3440 N,
(Be6016) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -1,%00 BREF 4.4800 N,
(96e0319) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.%500 XMRP 4.1400 IN,
YMRP 0.0000 IN.
ZNRP 0.2460 IN,
SCALE 0.0040
i
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EFFECT UF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
({66008 ) MSFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 SREF 7.8900 Q. IN
(866014) MSFC TWT 538 SHUTTLE LAUNCH T10182R1 0.000 -1.500 LREF 3.3440 IN,
(p66l16) MSFC TwT 338 SHUTTLE LAUNCH T203181R1? 0.000 -1.500 BREF 4.,4600 IN.
(pes801s) MSFC TWT 538 SHUTTLE LAUNCH T20182R2 0.000 -1.500 XMRP 4.3480 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
MACH 1.19 PAGE 175



EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 sae. Iw
(666014) MSFC TWT 538  SHUTTLE LAUNCHM T10192R1 0.000 -1.500 LREF 3.3440  IN.
(866016) MSFC TWT 538  SHUTTLE LAUNCH T20181R1 0.000 ~-1.500 BREF 4.4600 IN.
(966018) MSFC TWT 538  SHUTTLE LAUNCH T20132R1 0.000 -3.500 XMRP 4.1480 IN.
* YMRP 0,0000 IN.
INRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS

1L

fTTrY Trrr T1rri LB B J LELELER ) LELIR LS LAR L] AL BL) LAR B 2L 4 LS LR L) LAE LR § TV TI7yv LR 2R AL LI LB LA BRI
-y
t 3
S -
NE >
[ ]
1 p
e 3
b
o -y
4 -
1 ]
q ]
.3
' ]
1 ) b
i b .
at .
s ]
Z F p
o s ]
A f .
- s -
— L 4
z F ~
w .0
(8] L o
—y 3 ) -
W - ]
" -
(=] s )} ]
O -3
o -
) 1 ]
N :
3 -.:C p
w
s :
I -f ]
X s ]
x 2 ]
e _,t
P4 LA ( p
L .
-8 - et -
-7
s ]
i ;
'..._
[
-.9
ir ]
.83 .50 .45 .40 .38 .30 .25 .20 .13 .10 .05 .00 -.05 -,10 -.15 -.20 -.25 -.30
PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66000 ) MSFC TWT 538 SHUTTLE LAUNCH T10181R? 0.000 -1.500 SREF 7.8900 84. IN
(p66014) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 IN.
(pe6016) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF 4.4600 IN.
(ge6018) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.3480 IN.
YMRP 0.0000 IN,
ZMRP 0.24080 IN.
SCALE 0.0040
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NORMAL FORCE COEFFICIENT. CN

EFFECT OF TANK AND SRM NOSE SHAPE ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOGMENT COEFFICIENT,
DATA SET SYMBOL CONFIGURATION DESCRIPTION ORBIN REFERENCE INFORMATION
SHUTTLE LAUNCH -1,500 SREF 7.8900 se.
SHUTTLE LAUNCH ~-1.500 LREF 3.3440 IN.
SHUTTLE LAUNCH ~-1.5%00 BREF 4.4600 IN.
SHUTTLE LAUNCH -1.5%00 XMRP 4.1400 IN,
YMRP 0.0000 IN.
ZIMRP 0.2400 IN.
SCALE 0.0040
MACH PAGE 178




EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECT IONAL CHARACTERISTICS
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DATA SET SYMBOL

(T66009)
(AGE035)
(A8e037)
(AG8D39)

MACH

R
8

-10 -8 -6 - 4 -2 o 2

4 L] L

SIDE SLIP ANGLE. BETA, DEGREES

CONFIGURATION DESCRIPTION ALPHA ORBIN
MSFC TWT 3538 SHUTTLE LAUNCH T10181RE 0,000 -1.500
DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 -1.500
MSFC TWT 338 SHUTTLE LAUNCH T20881RY 0.000 -1.,500
DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500

.60

REFERENCE
SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

[-X-3-X 3 W' V]

INFORMATION
.8900 3Q. IN
.3440 IN.
.4600 IN,
.1480 IN,
.0000 IN.
2480 IN,
.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(T66009) MSFC TWT 538  SHUTTLE LAUNCH T10181R3 0.000 -1.500 SREF 7.8900 sa. IN
(A66D15) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,300 LREF 3.3440 N,
(AGe017) MSFC TWT 538  SHUTTLE LAUNCH T20181R1 0.000 -3,500 BREF 4.4600 IN,
(A68019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.600 -3.500 XMRP 4.1480 IN.
YMRP 0.06000 IN.
ZNRP 0.2480 1IN,
scaLe 0.0040
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'SIDE FORCE COEFFICIENT,

EFFECT OF TANK AND SRM NOSE SH
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DATA SET SYMBOL
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SIDE SLIP

DEGREES

ORBIN
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REFERENCE INFORMATION
.8900
.3440
.4600
.1400
.0000
2480
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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-,40
‘Tete -10 -8 -8 -4 -2 0 2 4 [} [} 10

SIDE SLIP ANGLE. BETA. DEGREES

OATA SET SYMBOL CONFIGURATION DESCRIPTION \ ALPHA ORBIN REFERENCE INFORRATION

(166009 ) MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.060 -1.500 SREF 7.8900 S@. IN
(A66013) DATA NOT AVAILABLE FOR ALL CONDITIONS . 0.000 -1,500 LREF 3.3440 1IN,
(AG6017) MSFC TWT 538  SHUTTLE LAUNCH T201 S1R1Y 0.000 -1.3%00 BREF 4.4600 IN,
(AG6019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 -3.,500 XMRP 4.1480 IN.
' YMRP 6.0000 IN.
INRP 0.24080 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL D]RECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES

DATA SET STYMBOL CONFIGURATION DESCRIPTION . ALPHA ORDBIN

(T66009)
(A66015)
(A66017)
(A86019)

E; DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500
NSFC TWT 3538 SHUTTLE LAUNCH T10132R1 D.000 -1.500
MSFC TWT 3538 SHUTTLE LAUNCH T20181RS 0.000 -1.500

MSFC TWT 538 SHUTTLE LAUNCH T2031 S2Re 0.000 -1.500

MACH 1.18

10

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YHRP
ZMRP
SCALE

.8900 $Q. IN
3440 IN,
.4600 IN.
.1480 IN,
.0000 IN.
.2480 IN.
0040

OCQOAMUN
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EFFECT OF TANK AND SRM NOSE SHAPE ON _LATERAL DIRECTIONAL CHARACIERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES

DATA SET sYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
({T66009) E? HSFC TWT 530 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 3Q@. IN
(A68015) MSFC TWT 338 SHUTTLE LAUNCH T10182R? 0.000 -1.500 LREF 3440 IN,
(A66017) M3FC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF .4600 IN,
(A8019) MBFC TWT 530 SHUTTLE LAUNCH T20132R1 0.000 ~-1.500 XMRP .1400 IN.

3
4
4
YMRP 0,0000 IN.
[}
0

ZMRP .2400 IN.
SCALE .0040
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EFFECT OF TANK AND SRH NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009 g M3SFC TWT 538 SHUTTLE LAUNCH T10181R2 0.000 -1.500 SREF 7.8900 s$@. IN
(AG6015) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1.500 LREF 3.3440 IN.
(AG603T) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF 4.4800 IN.
(A86019) DATA NOT AVAILABLE FOR ALL CONDITIONS 8.000 -$.500 XMRP 4.1480 IN.
YMRP 0.0000 IN.
IMRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009 ) 92 M3FC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1,300 SREF 7.0900 sQ. IN
(AB8015) MSFC TWT 338 SHUTTLE LAUNCH T10182R4 0.000 -3,%00 LREF 3.3440 IN.
- (AG8087) Ei -MSFC TWT 530 SHUTTLE LAUNCH T20181R1 0.000 -1,%500 BREF 4,4600 IN.
(AG6019) MSFC TWT 5398 SHUTTLE LAUNCH T20182R 0.000 -3.300 XMRP 4.1480 IN.

YMRP 0.0000 IN.
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INRP .2400 IN.
SCALE .0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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L3 Al Li il

.08

VT T TTTTTT Ty

A LA LA S

Y ™y
AL AL LA}

-.03
3

ROLLING MOMENT COEFFICIENT. CBL (BODY AXIS)

LA AL 1 LAt b0 & LA

-.08
s
}
-.08
L R
o -
o p
-,0r
-.00 . E
-1 -10 -8 -6 -4 -2 0 2 4 [ [ 10 18
SIDE SLIP ANGLE., BETA, DEGREES
DATA SET SYMBOL  CONFJGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) Eg MSFC TWT 538 SHUTTLE LAUNCH T10181R! 0.000 -1,500 SREF 7.8900 8@. IN
(A86013) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 -1.500 LREF 3.3440 IN,
(A8601T7) MSFC TWT 538 SHUTTLE LAUNCH T20181R! 0.000 -1.500 BREF 4.46800 IN.
(A66019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1,500 XMRP 4.1480 IN.
YMRP 0.0000° IN.
IMRP 0.2480 1IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIUNAL _CHARACTERISTICS

'.. v ¥ L L2 A LA L4 4 L] LA L LA | L 4 v ¥y

L] L] ¥
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.04

 om 4n ot ZS AR 2 A0 S0 S An AN AR BN B AN An n an Sn an an S8 AN SB Sn AR MR BR AL AR AR SR ALEMLAAEMS

VT Y TV T YT

ROLLING MOMENT COEFFICIENT. CBL (BODY, AXIS)

v

)
o
»
2 g
LA L) AL AL Ll llA{ILLLMI L At 1 4 42 N A 14l A A LA LAt A s A4l LAA

Ty YT

~-.08
-12 -10 -8 -6 -4 -2 0 2 4 s . 10 12
SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(186009) g MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 se. IN
(A68015) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1.500 LREF 3.3440 IN.
(as8017) 8 MSFC TWT 538 SHUTTLE LAUNCH T20181R} 0.000 ~-3.500 BREF 4.4600 IN.
(A68019) . DATA NOT AVAILABLE FOR ALL CONDITIONS o.000 -1.500 XMRP 4.1480 IN.
YHRP 0.0000 IN,
IMRP 0.2480 IN.
SCALE 0.0040
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EFFEC

24

.04

<08

ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS)

DATA SET SYMBOL

{766009)
(A66015)
(A66017)
(A66019)

MACH

T OF TANK AND SRM

NOSE

SHAPE ON

LATERAL DIRECTIONAL CHARACTE

RIST

ICS

LR L

T ¥

| 5 SN Zn an an 2n Sh Ma n an n an an an an . an an g

LE EARSR 2N AR S AR SR A

r

rTTrTTTrTTY

VTt YT YT T T Ty

CONFIGURATION DESCRIPTION

LAUNCH
LAUNCH
LAUNCH
LAUNCH

SIDE SLIP

T10181RY
T10132R1
T20181R!3
T203182R}

BETA,

ORBIN

-1.500
-1.500
-1.500
-31.500

DEGREES

3
4
4
]
0
]

8900

<3440
.4600
.1480
.0000
.2480
.D040

PAGE

REFERENCE INFORMATION
7.

sQ.
IN.
IN.
IN,
IN.
IN,
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS

N 14

LANE BN J LANRE BN 4 L AN S LA S o LA AL LN BN

LA AL
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LA L 4
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LB 20 an g
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06

Y

| gn aw'BR 20 Bn AR AN Bn gD Sb An 2R BN ED SN AR R S0 2N SR BN f

S B

A b d Laiar R aag ad s b bd LA il LA il A4 AA AAS AR A A DA A LA

ROLLING MOMENT COEFFICIENT. CBL (BGDY AXIS)

s tdd e s a st s d s adaa st il

-10 -9 -6 -4 -2

SIDE SLIP ANGLE.

DATA SET sYMBOL CONFIGURATION DESCRIPTION

(168009
(AG8013)
(A88017)
(AGC019)

MACH

R
8

KWSFC TWT 838 SHUTTLE LAUNCH T10181R2
DATA NOT AVAILABLE FOR ALL CONDITIONS
MIFC TWT 338 SHUTTLE LAUNCH T20181R2
DATA NOT AVAILABLE FOR ALL CONDITIONS

1.10

ALPHA
0.000

BETA,

ORBIN

-1.500
-1.500
-1.300
-1.500

4

DEGREES

REFERENCE INFORMATION
$9Q.
IN.
IN.
IN.
IN.
IN.

SREF
LREF
BREF
XMRP
YMRP
ZNRP
8CALE

7.8900
3.3440
4.4600
4.1480
0.0000
0.2400
0.0040

PAGE
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EFFECT OF TANK AND SRM NOSE SHAPE ON

DATA SET SYMBOL

(766009)
(A66015)
(A66037)
(A66019)

MACH

_LATERAL DIRECTIONAL CHARACTERISTICS

LA L) LA b ) LAt LA L4 Lbr A AL A A A A AR

Q
&

CONFIGURATION DESCRIPTION

DATA
MSFC
MSFC
MSFC

NOT AVAILABLE FOR ALL CONDITIONS

TWY 538 SHMUTTLE LAUNCH T1031 82R1
TWT 538 SHUTTLE LAUNCH T20181R4
TWT 538 SHUTTLE LAUNCH T201 82R1
1.19

ALPHA
0.000
0.000
0.000
0,000

ORBIN

-1.500
-1.500
-1.500
-1.500

00 Ty T 7 T Ty | SE I ] ! g T T ¥
o b
o0 b
S
.08 F
C
- [
w s \
e 08 |
< 3
> t
O 03 F
D o
m 8
— b
.08
=1 t ‘\\\\'I‘>
m L
o s
.01 b .
- g ]
4 L p
E .00 P ]
W r ]
wo - [ .
L -.0s E .
o n
[} 1 :
O o
b -
- L p
4 g 1
(=] L .
X b .
O -~.04
b4 ! p
- [ ]
3 -.08
) s 3
a -
J
-.08 o »
-.07 ]
“0%e -10 _— “e -4 -2 0 2 P P 10 Y
SIDE SLIP ANGLE., BETA. DEGREES

REFERENCE INFORMATION

SREF
LREF
BREF
XMRP
YMRP
ZMRP
SCALE

7.8900 S&. IN
3.3440 IN.
4.4600 IN.
4.1400 IN,
0.0000 IN.
0.2400 IN,
0.0040

PAGE 191



EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL Ci CHARACTERISTICS

«88 ¥ LAREL 2NN § L LN B § L T v v T

L4 L] L] L L L4 ¥ v 1
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T v TTTTTTY

04

reTTTTE T T TeTTyY Y e Y

T
L4 AL s 3 aad o i s h LAt LA A AN 4 A 4 A8 0 d

LA il

Lon 2n B s g0 an & S AR AR

T vyeT

~.08

TV TTTTr

ROLLING MOMENT COEFFICIENT. CBL (BODY. AXI1S)

]
.
Q
L]
Al sl iid i i i s i i it A 0404 At 24 LA

-.0 -
Ss2 <10 - Y -4 -2 0 2 . s . 10

SIDE SLIP ANGLE, BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION

(Tee009) E; MSFC TWT 338  SMUTTLE LAUNCH T10181R1 0.000 -1.500 SREF L0900 se. IN
(AG6015) MSPFC TWT 538  SHUTTLE LAUNCH T103 S2R1 0,000 -3,500 LREF S3440 N,
(A68017) MSFC TWT 538  SHUTTLE LAUNCH T20431R1 0.000 -1,500 BREF
(AG8D39) MSFC TWT 338  SHUTTLE LAUNCH T20132R1 0.000 ~-3.500 XMRP
. YHRP
ZMRP
SCALE

.4600 IN.
.1480 IN,
.0000 IN,
2400 IN.
.0040

[-X - -F % W]
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIUNAL CHARACTERIST.ICS

00 T L S M 4 T LEaE S s LR AR 2 TT¥ LS S | LIS

-7

04

ot ~IC

.01

\SN 20 0 B an b S 20 B Ann s fn n g gn e SB AR 2R SN AN S0 AR N4

cB8L (BODY AXIS)

ROLLING MOMENT COEFFICIENT,

LA 20 4 o e g o

L1 4k LLLJ Al b 4 Li b L F LA AL Ad 41 LA 4 Jb A A LA AL LAl LA AL A AL A At A d A 4.4 0 AL L

-.0%, . -10 - " s -4 ) 0 2 p) s P 10

SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) Eg MIFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF .8900 sQ. IN
(A860153) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF .3440 IN.
(A66017) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~1.500 BREF .4600 IN,
(A66019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 XMRP .1480 IN,
.0000 IN.
2480 IN.
.0040

-
»

YMRP
ZHRP
SCALE

(-N-N-R W W]
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECHUNAL CHARACTERISTICS

M8 LTTTTT T T LA A ¢ LA Laum am 4 ~ T T

87

L4 L4 LJ LR LA ¥

L] L

T rvre

Ty TT ey

.06

rTTTTerY

01

ROLLING MOMENT COEFFICIENT. CBL (BODY AXIS)

LA L L PR NENERNE] 2 34 412004 LA N d Lad il s i o bl A bbb At A a0 b A Al AL AL A b A AALAALALA LD A L

LA.L

DATA SET SYMBOL

(766009) g
(A66013)

(aG8017)
(AG8039)

MACH

-10 -0 -6 - 4 -2 0 2 A .

SIDE SLIP ANGLE. BETA, DEGREES

CONFIGURATION DESCRIPTION ALPHA ORBIN
MSFC TWT 538 SHUTTLE LAUNCH T10181R1 g.000 -1,500
MSFC TWT 338 SHUTTLE LAUNCH T10182R1 0,000 -t1.500
MSFC TWT 3538 SHUTTLE LAUNCH T20181R14 0,000 -1.500
MSFC TWT 530 SHUTTLE LAUNCH T20182Re 0.000 -1.,500

4.96

REFERENCE INFORMATION
7.

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

8900

3.3440
4.,4600
4.1480
o,
]
[

oooo

2400
0040

PAGE
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00 C

«07

EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL (.ZH'ARACTER'ISTIC

L 4 L4

1 T T ¥ L AN JREN J LA AN 2 T ¥ ¥ LR

¥ ¥

4
s
b

04

LD N B 2n Bn A an o on sn an an

1 b L LAt ] FE I | AL 4 ) LAA D AL

CYN (BOOY AXIS)

LA Al

Al b il s 004

4

AL AL

YAWING MOMENT COEFFICIENT.,

Li s s A d s 0 b 0 44l

]

]

~-12

DATA SET SYMBOL

(166009 )
(A66015)
(A6801T)
(A66019)

MACH

R
8

CONFJGURATION DESCRIPTION

MSFC
DATA
MSFC
DATA

-0 -6 -4 -2 /] 2 4 [}

SIDE SLIP ANGLE., BETA. DEGREES

TWT 538 SHUTTLE LAUNCH Ti0131R? 0.000 ~1,.500 SREF
NOT AVAILABLE FOR ALL CONDITIONS g.000 -1.500 LREF
TWT 338 SHUTTLE LAUNCH T20131R3 0.000 -1.500 BREF
NOT AVAILABLE FOR ALL CONDITIONS 0,000 -1.500 XMRP
YMRP
ZMRP
SCALE

.60

.9900
.5440
.4600
.1480
.0000
2400
.0040

[-N-X- S WY

PAGE

ALPHA ORBIN REFERENCE INFORMATION

s4.
IN.
IN.
IN.
IN.
IN.
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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p
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s

YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)

W LA ad i ol VNSNS NP EE NN ..l

-.00 -
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L 4
-.07 -
-.00
~12 -10 -8 -6 -4 -2 [ 2 4 [ . 10 12
SIDE SLIP ANGLE. BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN : REFERENCE INFORMATION
(766009 ) Eg M3FC TwWT 538 SHUTTLE LAUNCH T10331R1 0,000 -1.,500 SREF 7.8900 $Q. INY
(AB680135) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.,500 LREF 3.3440 IN,
(A66017) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0,000 -1.500 BREF 4.,4600 IN.
(A66019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 -1.500 XMRP 4,480 IN,
YMRP 0.0000 IN,
IMRP 0.2400 IN.
SCALE 0.0040
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CYN (BODY AXIS)

YAWING MOMENT COEFFICIENT,

DATA SET 3YMBOL

EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS

0

.07

v v ¥ L4 ¥ ¥ L4

LS ¥ L L 1

LENR LS T ¥°7
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L2020 an AN an an an o g

.04

.03

LA AL AL LA LAt d Lit s R A dd Ad A A L b A A A A A Al ) A4 b A LA Al AAALLAD

Y

LA il LAl LA AL LA bl

-.08
-

(766009)
(A86013)
(A86017)
(AS8019)

i

MACH

CONFJGURATION DESCRIPTION
MSFC TWT 538 SHUTTLE LAUNCH
MSFC TWT 3538 SHUTTLE LAUNCH
MSFC TWT 3538 SHUTTLE LAUNCH
MSFC TWT 538 SHUTTLE LAUNCH

.90

-4 -2

SIDE SLIP

T10181RS
T10182R1?
T20181R1
T201 32R!

ANGLE., BETA,

ALPHA
0.000
0.000
0.000
0.000

2

ORBIN

-1.500
-1.3%300
-1.500
-1.500

4 [

DEGREES

REFERENCE

SREF
LREF
BREF
XMRP
YMRP
IMRP
SCALE

10

INFORMATION
7.8900
3.3440
4.4600
4.
0
0
[}

1480

.0000
2400
.0040

PAGE

sQ.
IN.
IN,
IN.
IN,
IN.
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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S -
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SIDE SLIP ANGLE. BETA. DEGREES
. DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) 8 MIFC TWT 539 SHUTTLE LAUNCH T10381R1 0,000 ~-1.300 SREF 7.8900 se. IN
(A36013) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 IN.
(AGE027) MSFC TWT 538 SHUTTLE LAUNCH T20181Re 0.000 -1.500 OREF 4.4600 IN.
(A66019) DATA NOT AVAILABLE FOR ALL CONDITIONS g.000 -1.500 XMRP 4.1400 IN.
YMRP 0.0000 IN.
ZHRP 0.2400 IN.
scaLE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SymMaoL

8

(766009
(AG6015)
(A66017)
(A68019)

MACH

-30 -8 -8 -~ 4 -2

SIDE SLIP

CONFIGURATION DESCRIPTION
DATA NOT AVAJLABLE FOR ALL CONDITIONS
MSFC TWT 338 SHUTTLE LAUNCH T10182R
MSFC TWT 338 SHUTTLE LAUNCH T20131R1
MSFC TWT 538 SHUTTLE.LAUNCH T20132R3

t.19

2 4

ANGLE. BETA. DEGREES

ORBIN

-1.500
-1.500
-1.500
-1.500

REFERENCE INFORMATION
sQ.
IN,
IN.
IN,
IN.
IN.

SREF
LREF
BREF
XMRP
YHRP
ZMRP
SCALE

.8900
.3440
4800
1490
.0000
2480
0040

[-N-R-N % TR
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS

... L L4 L v L L{ LARELAL L L4 L4 LARBLJ ¥ L) LA ) L ) L 4 L LI

L S L] L LY v LS | LA S v
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rTTTTTT

YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)

it i il Li ALl AA Ll Lidl A0l A

-2 -10 -0 -8 -4 -2 0 2 4 L] [ 10

SIDE SLIP ANGLE. BETA. DEGREES

DATA SET 3YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) g MSFC TWT 538 SHUTTLE LAUNCH T10131R2 0.000 ~-1.500 SREF 7.0900 s$e. IN
(A88015) M3FC TWT 538 SHUTTLE LAUNCH T10182R4 0.000 ~1.3500 LREF 3.3440 IN,
(AS6017) MSFC TWT 538 SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4.4000 IN,
(AS8019) MSFC TWT 538 SHUTTLE LAUNCH T203182RS 0.000 -1.500 XMRP 4.1400 IN,
YMRP 0.0000 N,

0

0

IMRP 2400 IN.
SCALE .0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIUNAL CHARACTERISTICS
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8 f /e 3
-.08 I L~ ~
— L p
z -
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4 s :
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o -
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-12 -10 -9 -8 -4 -2 0 2 4 3 10 12
SIDE SLIP ANGLE. BETA. DEGREES
DATA SET S8YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(1T66009) 8 MSFC TWT 538  SHUTTLE LAUNCH T10131R1 D.000 -1.500 SREF 7.8900 se. IN
{A66015) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 LREF 3.3440 N,
(A86017) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF 4.4600 [N,
(A86019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -3.500 XMRP 4.1460 IN,
YHRP 0.0000 1IN,
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECL OF TANK AND SRM NOSE SHAPE ON

00 L7 777 1 8 L | -7

LATERAL DIRECTIONAL CHARACTERISTICS
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Ty
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SIDE SLIP ANGLE. BETA. DEGREES

DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION

(768009) Eg MSFC TWT 538  SHUTTLE LAUNCH 7101 81R1 0,000 -1.500 SREF 7.8900 sa. IN

(A66013) MSFC TWT 538  SHUTTLE LAUNCH T10182R1 0,000 -1.500 LREF 3.3440  IN.

(A66037) ES MSFC TWT 538  SHUTTLE LAUNCH 7201 31R1 0.000 -1,500 BREF 4.4600 N,

(A66019) MSFC TWT 338  SHUTTLE LAUNCH T20182R1 0.000 -1.500 XNRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
ScALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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T

R
b, o

Ty

pir i dasaadaasataaa b b i Al g iodd
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T86009) MSFC TWT 538  SHUTTLE LAUNCH T101 S1R 0.000 -1.500 SREF 7.0900 se. IN
(A68015) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1,500 LREF 3.3440 N,
(A66017) MSFC TWT 338  SHUTTLE LAUNCH T201S1R4 0.000 -1,500 BREF 4.4600 1IN,
(A66019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 AMRP 4.1480  IN.
YMRP 0.0000 N,
ZHRP 0.2480 N,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ' ALPMA  ORBIN REFERENCE INFORMATION
(166009 ) Q MSFC TWT 538  SHUTTLE LAUNCH T10181R2 G.006 -1.500 SREF 7.8900 sa. 1IN
(a66015) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.600 -1.500 LREF 3.3440 1IN,
(A68017) MSFC TWT 538  SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4.4600 IN,
(Ase019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1400 IN,
YHRP 0.0000 IN.
INRP 0.2480 1IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET syMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) MIFC TWT 538 SHUTTLE LAUNCH T10181R? g.o0o00 -1.500 SREF 7.8%00 s@. IN
(A66013) HSFC TWT 538 SHUTTLE LAUNCH T10182R1 0.000 -1.500 LREF 3.3440 IN.
(AG6D1T) MSFC TWT 538 SHUTTLE LAUNCH T20$ S1R1 0.000 -1.500 BREF 4.4600 IN,
(A86019) MSFC TWT 3538 SHUTTLE LAUNCH T20182RY 0.000 -1.500 XMRP 4,1480 IN,
YMRP 0.0000 IN,
ZMRP D.2400 IN.
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BGDY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORDIN REFERENCE INFORMATION
(T86009) g MSFC TWT 338 SHUTTLE LAUNCH T10181R2 0.000 -1.500 SREF 7.8900 se.
(A66035) DATA NOT AVAILABLE FOR ALL CONDITJONS 0.000 -1.500 LREF 3.3440 IN.
(A668017) MSFC TWT 338 SHUTTLE LAUNCH T20183R1 0.000 -1.5%00 BREF 4.4600 IN.
(AS68019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN,
ZMRP 0.24080 IN.
SCALE 00,0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONF JGURATION DESCRIPTION . ALPHA ORBIN REFERENCE INFORMATION
(T66009) R DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 SREF 7.8900 S@&. IN
(AGG6015) MSFC TWT 538 SHUTTLE LAUNCH T10182R1 g0.000 -1.500 LREF 3.3440 IN,
(A6G0D17) MSFC TWT 538 SHUTTLE LAUNCH T20131R1 g.000 -1.500 BREF 4.4600 IN,
(AG86019) M3FC TWT 539 SHUTTLE LAUNCH T20132R1 g.,000 -1 .500 XMRP 4.1480 IN.
: YMRP 0,0000 IN.,
ZMRP D.24080 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS)
DATA BET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 Sa. IN
(A86015) MSFC TWT 338  SHUTTLE LAUNCH T10182R1 0.000 -1,.500 LREF 3.3440  IN.
(A68017) MSFC TWT 538  SHUTTLE LAUNCH T20181R1 0.000 -1.500 BREF 4.4600 1IN,
(A86019) MSFC TWT 538  SHUTTLE LAUNCH T201 2R} 0.000 -1.500 XNRP 4.1480 IN,
YMRP 0.0000 IN.
ZNRP 0.2400 IN.
sCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) g M3FC TWT 538 SHUTTLE LAUNCH T104181R1 o.g00 -1.500 SREF 7.8900 sa. IN
(AG8015) DATA NOT AVAILABLE FOR ALL CONDITIONS g.000 -1.500 LREF 3.3440 IN,
(ABCO17) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 BREF 4.4600 IN.
(AG8019) DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF TANK AND SRM NOSE SHAPE ON LATERAL DIRECTIONAL CHARAUERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) 8 MSFC TWT 538  SHUTTLE LAUNCH T30131R1 0.000 -1.500 SREF 7.8900 s@. IN
(AGe013) MSFC TWT 538  SHUTTLE LAUNCH T10182R1 0.000 -1,500 LREF 3.3440 IN.
(A6€017) MSFC TWT 538  SHUTTLE LAUNCH T201S1R1 6.000 -1.500 BREF 4.4600 IN.
(AG6019) MSFC TWT 538  SHUTTLE LAUNCH T20182R1 0.000 -1.%500 XMRP 4.3400 IN.
: . YMRP 0.0000 1IN,
« IMRP 0.2480 IN.
SCALE 0.0040
k3
MACH 4,96 . PAGE 210



EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B66009 ) E; MSFC TWT 938 SHUTTLE LAUNCH T1O184iR g.000 -1.500 SREF 7.8900 $Q@. IN
(B66020) M3FC TWT 538 SHUTTLE LAUNCH T4O133RS 0.000 -1.500 LREF 3.3440 IN,
BREF 4,4800 IN,
XMRP 4,1480 IN,
YHRP 0.0000 IN.
IMRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS

." ¥ T LJ v LE L LA 4 LA LJ ¥ 1 4 LE LA L L v L L | LI 4 ¥ LANNN A B L LA v LR

i

49

A A SRR e B s

N

«40

Adrr i aaa b s i i bt Al

B

CLM

s
88
.
L

.40 b

- [~

PITCHING MOMENT COEFFICIENT,

Liks Lt Ak LAl pra s atsabad A Al )i idid Ll iaas b o bl

L

-8 ~30 -0 -0 -4 -2 0 2 4 [ [ 10

ANGLE OF ATTACK. ALPHA. DEGREES

DATA SET syMBoL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(pe60o0g) Ea MSFC TWT 338 SHUTTLE LAUNCH T10181R1 0,000 -1.500 SREF 7.8900 $@. IN
(B668020) MSFC TWT 539 SHUTTLE LAUNCH T10383R1 0,000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.

XMRP 4.1480 IN.

0

0

0

YMRP .0000 IN,
ZIMRP 2480 IN.

SCALE .0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA, DEGREES
OATA SET SYMBOL CONFJIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(966008) Eg MSFC TWT 538  SHUTTLE LAUNCH T10183R1 0.000 -1.500 SREF 7.8900 sa. IN
(868020) MSFC TWT $38  SHUTTLE LAUNCH T10183R1 0.000 ~-1.500 LREF 3.3440 IN.
BREF 4.4600 N,
XMRP 4.31480 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 N
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT., CLM

EFFECT OF SRM LOCATION ON LONGITUDI

NAL _CH CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
. (p68008) Ea MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 se. IN
(p68020) MSFC TWT 539 SHUTTLE LAUNCH T10183RY 0.000 -1.500 LREF 3.3440 N,
BREF 4.4600 In.
XMRP 4.1480 N,
YMRP 0.0000 IN.
ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK., ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) EE MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.300 SREF 7.8900 sa. IN
(866020) MSFC TWT 338  SHUTTLE LAUNCH T10183R1 0.000 -1.500 LREF 3.3440 N,
BREF 4.4600 IN.
XMRP 4.1480 N,
¢ YMRP 0.0000 IN.
_ZMRP 0.2480 IN.
SCALE 0.0040
)
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EFFECT OF SRM LOCATION ON LONGI TUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66008) g MSFC TWT 539 SHUTTLE LAUNCH T101S1R g.000 -1.500 SREF 7.8900 3Q. IN
(p66020) M3FC TWT 338 SHUTTLE LAUNCH T10153R1 0.000 -1.500 LREF 3.3440 iIN,
BREF 4.4600 IN,
XMRP 4.1480 IN,
YMRP g.0000 IN,
ZIMRP 0.2a480 IN,
3CALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(68008 ) Eg MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 ~-1.300 SREF 7.0900 se. IN
(866020 ) MSFC TWT 538  SHUTTLE LAUNCH T10183R3 0.000 -1.3500 LREF 3.3440 IN.
BREF 4.,4600 IN.
XMRP 4.1480 IN,
YMRP 6.0000 IN.
ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATIGN ON LUNGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ORBIN REFERENCE INFORMATION
(866008 ) Q MSFC TWT 538  SHUTTLE LAUNCH T10181R14 -1.500 SREF 7.8900 se. IN
(866020) MSFC TWT 538  SHUTTLE LAUNCH T10183R1 -1.500 LREF 3.3440 N,
BREF 4.4600 [N,
XMRP 4,.1400 IN.
YMRP 0.0000 N,
ZIMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LUNGITUDINAL CHARACTERISTICS
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- ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B86008 ) R MSFC TWT 538 SHUTTLE LAUNCH T10181R! 0.000 -3.500 SREF 7.8900 sQ. IN
(pe6020) MSFC TWT 530 SHUTTLE LAUNCHM T1O1S3RY 0.000 -1.500 LREF 3.3%40 IN,
BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZMRP 0.24080 IN.
SCALE 0.0040
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.EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008) 8 MSFC TWT 538 SHUTTLE LAUNCH T10§ SIRS 0.000 -1,500 SREF 7.8900 se. IN
(968020) MSFC TWT 538  SHUTTLE LAUNCH T10$ $3R2 0.000 -1.300 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1400 IN,
YMRP 0.0000 IN.
IMRP 0.2480 1IN,
SCALE 0.0040
MACH 4,96 PAGE 240



EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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(B66800A) g MSFC TWT 3538 SHUTTLE LAUNCH T101 81RY a.000 -1.500 SREF 7.8900 3Q. IN
(p8e020) MSFC TWT 538 SHUTTLE LAUNCH 7101 83R! o.0p0 -1,500 LREF 3.3440 IN,
. BREF 4,4600 IN.
XMRP 4,3480 IN,
YMRP 6.0000 IN,
IMRP 0.2400 IN.
SCALE 0.0040
MACH .60 PAGE 241



EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET syMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Be600s) Q HSFC TWT 538 SHUTTLE LAUNCH T10181R1 0,000 -1.500 SREF 7.0900 sQ. IN
(B66020) MSFC TWT 338 SHUTTLE LAUNCH T10183Re 0,000 -1,500 LREF 3.3440 IN,
BREF 4,4600 IN,
XMRP 4.3400 IN,
YMRP g.0000 IN,
IMRP 0.2400 IN.
S$CALE 0.0040
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EFFECT UF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6s008) g MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0,000 ~-1,500 SREF 7.8900 sQ. IN
(pes020) MSFC TWT 538  SHUTTLE LAUNCH T10183R1 0.000 -2.500 LREF 3.3440  IN.
BREF 4.4600 IN.
XMRP 4.14080  IN.
YMRP 0.0000  IN.
INRP 0.2480  IN.
scALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERIST]CS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET 8YMBOL  CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008) Eg MSFC TWT 538  SHUTTLE LAUNCH 7101 81R1 0.000 -1,500 SREF 7.8900 34. IN
(866020) WSFC TWT 538  SHUTTLE LAUNCH T10133R1 0,000 -1.500 LREF 33440 IN.
BREF 44,4800 IN.
XMRP 4.1480  IN.
TNRP 0.0000  IN.
ZuRe 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA 2ET 3YMBOL CONFIGURATION DESCRIPTION ) BETA ORBIN REFERENCE INFORMATION
(866000 Eg MSFC TWT 538 SHUTTLE LAUNCH TL1O0181RE 0.000 -1.300 SREF 7.8900 3@. IN
(g66020) M3FC TWT 530 SHUTTLE LAUNCH TL1O183Rt 0.000 -1.%00 LREF 3.3440 IN.
BREF 4.4600 IN,
XHRP 4.3480 IN.
YMRP 0.,0000 IN.
IMRP 0.2400 IN.
SCALE 0.0040
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EFFECI OF SRM LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET 8YMBOL CONFIGURATION DESCRIPTION ] BETA ORBIN REFERENCE INFORMATION
(866008 Eg MSFC TWT 538  SHUTTLE LAUNCH T10181R3 0.000 -1.500 SREF 7.8900 Se. IN
(pseD20) - MSFC TWT 338  SHUTTLE LAUNCH T10183R3 0.000 -1.500 LREF 3.3440 IN,
BREF 4.4600 IN.
XMRP 4.1400 IN.
Yuap 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
" DATA SET SYMBOL CONFIGURATION DESCRIPTION ' ALPHA ORBIN REFERENCE INFORMATION
(766009)° R MSFC TWT 838 SHUTTLE LAUNCH T10181RE 0.000 -1.500 SREF 7.8900 3Q. IN
(A68021) MSFC TWT 8398 SHUTTLE LAUNCH T10183RY 0.000 -1.500 LREF 3.3440 IN.
. BREF 4.4800 IN,
1 XMRP 4.1400 IN.
! YHRP 0.0000 IN.
ZMRP 0.2400 IN.
sCaALE 0.0040
MACH .60 PAGE 247



EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(Te6009) E; HMSFC TWT 538  SHUTTLE LAUNCH T10181RS 0.000 -3.500 SREF 7.8900 sa. IN
(A66021) MSFC TWT 3538  SHUTTLE LAUNCH T10133R8 0.000 -1.500 LREF 3.3440  IN.
' BREF 4.4600 IN.
XMRP 4.1480 N
YMRP 0.0000 IN.
InReP ‘0.2480 [N,
SCALE 0.0040
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SIDE FORCE COEFFICIENT. CY
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIUNAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET 8YMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(T68009) EQ OATA NOT AVAILABLE FOR ALL CONDITIONS 0,000 ~-3,500 SREF 7.8900 sa. IN
(A66021) M3FC TWT 538  SHUTTLE LAUNCH T10183R1 0.000 ~-1.3500 LREF 3.3440 IN.
BREF 4.46800 IN.
. . XMRP 4.1480  IN.
SR . YHRP 0.0000 IN.
R ZNRP 0.2480 IN.
B SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) 8 MSFC TWT 538 SHUTTLE LAUNCH T10181R1 8,000 -1.,500 SREF 7.8900 $Q. IN
(Ae86021) MSFC TwT 538 SHUTTLE LAUNCH T10183RY 0.000 -1.500 LREF 3.3440 IN,
. BREF 4,4600 IN,
XMRP 4.3480 IN,
YMRP 0.0000 IN,
INRP 0.,24080 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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CBL (BODY AXIS)

ROLL ING MOMENT COEFFICIENT,

EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERlSTICS
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMA TION
(Te60p9) Eg MSFC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.9900  sa. IN
(A66021) NSFC TWT 3538  SHUTTLE LAUNCH T103 83R1 0.000 -1,500 LREF 3.3440 1IN,
BREF 4.4600  IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN,
ZMRP 0.2480 IN.
scALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS.
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SIDE SLIP ANGLE. BETA., DEGREES
DATA SET BYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(166009 ) EQ DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 ~-1.500 SREF 7.0900 se. IN
(AG8023) MSFC TWY 3538 SHUTTLE LAUNCH T10183Re o.000 -1.500 LREF 3.3440 IN,
BREF 4.4600 N,
XMRP 4,1400 IN,
. YMRP 9.,0000 N,
ZNRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIGNAL CHARACTERISTICS
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DATA SET 3YMPOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(1T66009) g MSFC TWT 338 SHUTTLE LAUNCH T1O0131R1 0.000 -1.500 SREF 7.8900 3Q. IN
(A66021) MSFC TWT 338 SHUTTLE LAUNCH TL1O183R1 0.000 -1.500 LREF 3,3440 IN.
. BREF 4.4600 IN.
XMRP 4,1480 IN,
YMRP 0.0000 IN,
INRP 0.2400 IN.
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) Q MSFC TWT 3538 SHUTTLE LAUNCH T10181R1 o.000 -1.500 SREF 7.8900 3. IN
(AG6021) MSFC TWT 538  SHUTTLE LAUNCH 7101 83R1 0.000 -1.300 LREF 3.3440  IN,
' BREF 4.46800 IN.
XMRP 4,.3400 IN,
YMRP 0.0000 IN.
IMRP 0.2400 IN,
. SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(A86021) MSFC TWT 3538  SHUTTLE LAUNCH T10183R1 0.000 ~-1.500 LREF 3.3440 N,
BREF 4.4800 IN,
XMRP 4.1400  IN.
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ZNRP 0.2480 IN.
ScALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(Teao09) 8 M3FC TwWT 338 SHUTTLE LAUNCH TI10181Re 0.000 -1.500 SREF 7.8900 3Q. IN
(Ag8021) MSFC TwWT 338 SHUTTLE LAUNCH T10483RS o.000 -1.500 LREF 3.3440 IN,
BREF 4.4600 IN.
XMRP 4.1400 IN,
YHRP 0.0000 IN,
INRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) g MSFC TWT 538 SHUTTLE LAUNCH T10184RS 0.000 -1,500 SREF 7.0900 sa. IN
(A86021) MSFC TWT 3538 SHUTTLE LAUNCH T10183RY 0.000 -1,500 LREF 3.3440 IN.
BREF 4.,4600 IN.
XMRP 4.3480 IN.
YMRP 0.0000 IN.
ZMRP 0.24080 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(AS80212) MSFC TWT 530 SHUTTLE LAUNCH T10183RS 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN,
. _ XNRP 4.1480  IN.
YMRP 0.0000 InN,
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(T66009) 8 MSFC TWT 538  SHUTTLE LAUNCH T10181R2 0.000 -1,500 SREF 7.8900 se. IN
(A66021) MSFC TWT 538  SHUTTLE LAUNCH T10183R1 0.000 -1.300 LREF 5.3440 IN.
BREF 4.4600 N,
XMRP 4.1400 1IN,
YHRP 0.0000 IN.
ZNRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES :
DATA SET SYMBOL CONFJGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T8600¢%) 8 MSFC TwT 330 SHUTTLE LAUNCH T10181RY 0.000 -1.500 SREF 7.8900 39. IN
(ace023) Y MSFC TWT 538 SHUTTLE LAUNCH T10183R 0.000 -1,500 LREF 3.3440 IN.
BREF 4.4800 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
INRP 0.24080 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(Tes009) Q HSFC TWT 538 SHUTTLE LAUNCH T103381R: 0.000 -1.500 SREF 7.8900 se. IN
(Ag8022) MSFC TWT 338 SHUTTLE LAUNCH T10133Re 0.000 -1,500 LREF 3.3440 IN.
. BREF 4,.4600 IN,
XMRP 4.1480 ; IN.
YMRP 0.0000 IN,
ZNRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(T66009) g MSFC TWT $38 SHUTTLE LAUNCH T10381R1 0.000 ~1.500 SREF 7.8900 s$@. IN
{As80231) MSFC TWT 530 SHUTTLE LAUNCH T10183R1 0.000 -3 ,500 LREF 3.3440 IN,
BREF 4,.4600 IN.
XMRP 4,1480 IN.
YMRP 6.0000 IN.
- ZMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(166009) g MIFC TWT 538 SHUTTLE LAUNCH T10181R! 0.000 -1.500 SREF 7.8900 3Q. IN
(AB6680213) MSFC TWT 530 SHUTTLE LAUNCH T10183R1 0.000 -1.500 LREF 3.3440 IN.
BREF 4,4600 IN.
XMRP . 4.1400 IN,
YMRP 00,0000 IN.
ZINRP ‘0.2480 IN,
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA 8ET 3YMBOL CONFIGURATION DESCRIPTION ALPHA ORDPIN REFERENCE INFORWMATION
(TE6009 ) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 SREF 7.0900 se. IN
(A68021) MSFC TWT 330 SHUTTLE LAUNCH T10383RS 0.000 -1.500 LREF 3.3440 IN.
BREF 4.,4600 iN.
XMRP 4.1400 IN.
YNRP 0.0000 IN,
ZIMRP 0.24080 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
({T668009) Q M3FC TWT 3538 SHUTTLE &AUNCH T10181RY 0.000 -1.,500 SREF 7.8900 3@, IN
(AG8021) MSFC TWT 3538 SHUTTLE LAUNCH TL1O0383RY 0.000 -1.500 LREF 3.3440 IN,
BREF 4,4600 IN.
XMRP 4.1460 IN.
YMRP o.0000 IN,
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF SRM LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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(168009) Eg MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 se. IN
(A86021) MSFC TWT 538  SHUTTLE LAUNCH T10183R1 0.000 -3,500 LREF 3.3440 IN.
BREF 4.,4600 IN.
XMRP 4.3480 IN,
YNRP 0.0000 IN.
ZMRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET 3YMBOL

(866008) Q MSFC TWT 538  SHUTTLE
(866022) MSFC TWT 538  SHUTTLE
MACH

EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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OREF 4.4600 IN.
XMRP 4.14080 IN.
YMRP 0.0000 IN.
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SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008) Q MSFC TWT 538 SHUTTLE LAUNCH T1O1 81RS 0.000 -%.,500 SREF 7.8900 8S@. IN
(peeoze) HSFC TWT 538 SHUTTLE LAUNCH T10281RS 0.000 -1.3500 LREF 3.3440 IN.
BREF 4.4600 IN,
. XMRP 4.1400 IN,
YMRP 0.0000 IN,
IMRP 0.2480 IN,
SCALE 0.0040
MACH 1.11 * PAGE 273



EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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{(aee022) MSFC TWT 3530 SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1400 IN,
YMRP 6.0000 IN,
INRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL
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(B6e022) MSFC TWT 538 SHUTTLE LAUNCH T30281R1 0.000 ~-1.500 LREF 3.35440 IN,
' BREF 4.4600 [N,
XMRP 4.1400 IN.
YHRP 0.8000 IN.
INRP 0.2400 N,
SCALE 0.0040

MACH .60 o PAGE 295



EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYNBOL CONFJGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(366008) g MSFC TWT 538  SNUTTLE LAUNCH T10181R1 0.000 -1,500 SREF 7.8900 sa. IN
(ne6022) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -3,500 LREF 3.3440 IN.
: BREF 4.4600 IN,
o XMRP 4.3480 N,
YMRP 0.0000 IN.
INRP 0.2400 IN.
SCALE 0.0040
»
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE |OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ] BETA ORDIN REFERENCE INFORMATION
({peeoDs) g MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 s@&. IN
(pean22) MSFC TWT 538 SHUTTLE LAUNCH T10281R1 0,000 -1.500 LREF 3.3440 IN,
BREF 4,.4600 IN,
i XMRP 4.34080 IN.
. YMRP 0.0000 IN.
INRP 0.24080 IN.
SCALE 8.0040
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AXIAL FORCE COEFFICIENT. CA

EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK, ALPHA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866008 ) g MSFC TWT 538 SHUTTLE LAUNCH T10881RY 0,000 -4.500 SREF 7.8900 sa. IN
(pss0ge) MSFC TWT 338 SHUTTLE LAUNCH T10284R1 0.000 -1.500 LREF 3.3440 1IN,
’ BREF 4.4600 IN.
XNRP 452480 IN.
YNRP 0.0000 [N.
IMRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(B86600) g MSFC TWT 538  SHUTTLE LAUNCH T101S1R1 0.000 -1.500 SREF 7.6900 84. IN
(866022) MSFC TWT 3538  SHUTTLE LAUNCH T10231R1 0.000 ~-1.500 LREF 3.3440  IN.
BREF 4.4600 IN.
XNRP 4.1480 N,
YMRP 0.,0000 IN.
ZMRP 0.2460 1IN,
SCALE 0.0040
MACH 1.97 PAGE 299



EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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ANGLE OF ATTACK. ALPHA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866000 ) 9 MSFC TWT 538  SHUTTLE LAUNCH T10181R8 0.000 -1.500 SREF 7.0900 se. IN
(866022) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 N,
: BREF 4.46800 IN.
XMRP 4.1480 IN,
YHRP 0.0000 IN.
ZuRP D.2480 IN,
SCALE 0.0040
MACH 4,96 PAGE 300



EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p66008 ) Q MSFC TWT 338 SHUTTLE LAUNCH T10181RY 0.000 -1.500 SREF 7.6900 $@. IN
(pes0z2) MSFC TWT 338 SHUTTLE LAUNCH T10281R1t 0.000 -1.500 LREF 3.3440 IN.
BREF 4,.4800 IN,
XMRP 4,1400 IN.
YMRP 0.0000 IN,
IMRP 0.2400 IN.
SCALE 0.0040
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NORMAL FORCE COEFFICIENT, CN

EFFECT OF ORBITER LUCATIUN ON LONGITUDINAL CHARACTERISTICS
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L PITCHING MOMENT COEFFICIENT., CLM
DATA SET SYMBOL CONFJGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(p6e00s) 8 MSFC TWT 330 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 s@. IN
(Bse6022) MSFC TWT 35386 SHUTTLE LAUNCH T10281R} 0,000 -31.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XHRP 4.14080 IN.
. YMRP 0.0000 IN,
ZIMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SEY SYMBOL CONFIGURATION DESCRIPTION . BETA ORBIN . REFERENCE INFORMATION
(866008) Q MSFC TWT 538 SHUTTLE LAUNCH Ti0181RE . 0.000 -1.500 SREF 7.8900 $@. IN
(8e6022) MSFC TWT 538 SHUTTLE LAUNCH T10288R3 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1480 IN,
YMRP g.0000 IN,
IMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LUNGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(864008) () MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1,500 SREF 7.8900 30. IN
(nee0g2) MSFC TWT 338  SHUTTLE LAUNCH T10283R1 0.000 -1.500 LREF 303440 IN.
- BREF 4.4600 IN.
XMRP 4.14800  IN.
YMRP 0.0000 IN.
Zure D.2480 N,
scaLE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT. CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION'
(866008) 8 HMSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.9900 sae. IN
(866022) MSFC TWT $38  SHUTTLE LAUNCH T10281R1 g.000 -1.500 LREF 3.3440 IN.
BREF 4.4800 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZuRP 0.2480 N,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LONGITUDINAL CHARACTERISTICS
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PITCHING MOMENT COEFFICIENT, CLM
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Bss00s) Q HMSFC TWT 538 SHUTTLE LAUNCH T$0181RS 0.000 ~-12.500 SREF 7.8900 se. IN
(s66022) MSFC TWT 338 SHUTTLE LAUNCH T30281RY p.000 -1.300 LREF 3.3440 N,
BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
INRP 0.2400 N,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBoOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(768009) Eg MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 84. IN
(aAe023) MSFC TWT 338 SHUTTLE LAUNCH T10281R12 0,000 -1.500 'LREF 3.3440 IN.
BREF 4.4600 IN.
XMR 4.3400 IN,
YMR 0.0000 IN.
ZMRP 0.2400 IN.
SCALE 0.0040
. 4
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EFFECT OF ORBITER LOCATIUN ON_LATERAL DIRECTIONAL CHARACTERISTICS
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ’ ALPHA ORBIN REFERENCE INFORMATION
(166009 ) Q MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 3a. IN
(260023 ) MSFC TWT 838  SHUTTLE LAUNCH T10281R1 0.000 -1.s300 LREF 3.3440 1IN,
BREF 4.4600 1IN,
XMRP 4.1400 IN,
YMRP 0.0000 IN,
IMRP 0,2400 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(166009 Ea WSFC TWT 338  SHUTTLE LAUNCH 7101 81R1 0.000 -1,500 SREF 7.8900  se. IN
(Ase023) MSFC TWT 538  SHUTTLE LAUNCH T10231R1 8.000 -1.500 LREF 3.3440  IN.
BREF 4.4600  IN.
XMRP 4.14800  IN.
THRP 0.0000 IN.
ZHRP 0.2480  IN.
scALE 0.0040
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SIDE FORCE COEFFICIENT.

EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA BET 8YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T8600%) g DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.,500 SREF 7.8900 s@. IN
({AG8023) MSFC TWT 538 SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
IMRP 0.2400 IN.
SCALE 0.0040
MACH 1.198 PAGE 311



EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION . ALPHA  ORBIN REFERENCE INFORMATION
(T66a09) EQ MSFC TWT 538  SHUTTLE LAUNCH T10131Re 0.000 -1.300 SREF 7.6900 sa. 1IN
(AS8023) MSFC TWT 338  SHUTTLE LAUNCH T10281R! 0.000 -1.500 LREF 3.3440  IN.
SREF 4.4600 N,
XMRP 4.1480 N,
YNRP 0.0000 fN.
INRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION GN LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) g H37C TWT 538 SHUTTLE LAUNCHK T10191RS 0.000 -1.500 SREF .8900 34. IN

(A00023) M9FC THT 338 SHUTTLE LAUNCH TS10281RY 0.000 -1.500 LREF .3440 IN.

BREF .4600 IN.

XMRP .1480 IN,

© YMRP .0000 IN.

> IMRP 24080 IN.
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA, DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) g MSFC TWT 338 SHUTTLE LAUNCH T10184R 0.000 -3,500 SREF 7.8900 3e. IN
(AG6023) MSFC TWT 338 SHUTTLE LAUNCH TIO281RS 0.000 -1,500 LREF 3.3440 IN.
. BREF 4.4600 IN.
XMRP 4.1400 IN.
YNRP 0.0000 IN.
{14 0.2400 IN.
8CALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
"DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(v86009) E; MSFC TWT 338 SHUTTLE LAUNCH T30 S1RS 0,000 -1.500 SREF 7.8900 S@. IN
(A80023) HSFC TWT 538 SHUTTLE LAUNCH T10281R2 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1400 IN.
« THRP 0.0000 IN.
ZIMRP 0.24080 N,
SCALE 0.0040
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DATA SET SYMBOL

(766009)
(AG6023)
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EFFECT OF ORBITER LOGCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA, DEGREES
DATA SET 3YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T660089) g MSFC TWT 538  SHUTTLE LAUNCH T10181RS 6.000 -1.500 SREF 7.8900 sa. IN
(A86023) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440  IN.
BREF 4.4800 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN.
ZNRP D.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTER]STICS

.07

04

CcBL (BODY AXIS)

.08

ROLLING MOMENT COEFFICIENT,

LS LR

P

p
>
3

L] 7

’ LN

LA B §

L Ld

L4 L2 §

L] L) L] L L] L2

LI I

L) ¥ L4 ¥ L]

Ty

b
3

«03
L

9
.08

N 2 2.4 4 343 A A AL AR LA L T

L2 A J0 & I A 2a an an SR SR AN

Ty

L kA L4 b b W LA A b ll[‘l | | BB NN A

-38

DATA 3ET SYMBOL

(766009 )
(a86023)

MACH
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERIST!CS
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SIDE SLIP ANGLE. BETA, DEGREES _
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) Eg M3FC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1.500 ‘SREF 7.0900 sa. IN
(AG6023) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 N,
BREF 4.4600 IN.
. XMRP 4.1480  IN.
. YHRP 0.0000 IN.
ZNRP 0.2460 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET SYMBOL CONF IGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
( T66009) g MSFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 SREF 7.0900 @, IN
(AS8023), MSFC TWT 538 SHUTTLE LAUNCH T10281Rt 0.000 -1.500 LREF 3.3440 IN,
. BREF 4.4600 IN.
XMRP 4.1480 IN,
YMRP 0.0000 IN,
ZMRP 0.2480 IN,
SCALE 0.0640
MACH 4,96 PAGE 320



EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA. DEGREES
DATA SET SYMpOL CONFIGURATION DESCRIPTION ) ALPHA ORBIN REFERENCE INFORMATION
(7166009 ) g MSFC TWT 538  SHUTTLE LAUNCH T10131R1 0.000 -1.500 SREF 7.8900 sa. IN
(A68023) MSFC TWT 538  SHUTTLE LAUNCH T$0281R1 0.000 -4.500 LREF 3.3440 1IN,
BREF 4.4800 IN,
XMRP 4.1490 IN,
YHRP 0.0000 IN.
ZMRP 0.2490 IN,
SCALE 6.0040
MACH .60 PAGE 321
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‘EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET SYNBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(766009) Eg NSFC TWT 538  SHUTTLE LAUNCH 7101 81R1 0.000 -1.500 SREF 7.8900 sa. IWN
(A86023) MSFC TWT 338  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440  IN.
BREF 4.4600 [N,
XMRP 4.1400  IN.
THRP 0.0000  IN.
zure 0.2480  IN.
scaLe .0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA, DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN  REFERENCE INFORMATION
(Te8009) Eg MSFC TWT 538  SHUTTLE LAUNCH T10183R4 0.000 -31,300 SREF 7.8900 sa. IN
(A86023) MSFC TWT 338  SHUTTLE LAUNCH T10281R4 0.000 -1.300 LREF 3.3440  IN.
BREF « 4.4600 IN.
XMRP 4.1480  IN.
YHRP 0.0000 IN.
2ZMRP 0.2480 N,
SCALE 0.0040
.90 PAGE 323
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE., BETA., DEGREES
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
{ 768009) Eg MSFC TWT 538 SHUTTLE LAUNCH T102181R} 0.000 -1.500 SREF 7.6900 sae. IN
(AS€023) MSFC TWT 538 SHUTTLE LAUNCH T10281Re p.000 -3.300 LREF 3.3440  IN.
BREF 4.4800 IN.
XMRP 4.1480 IN.
YHRP 0.0000 IN*
ZINRP 0.2480 1IN,
SCALE 0.0040
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EFFECT GF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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CONFIGURATION DESCRIPTION
OATA NOT AVAILABLE FOR ALL CONDITIONS
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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SIDE SLIP ANGLE. BETA. DEGREES
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(768009) g MSFC TWT 536  SHUTTLE LAUNCH T10184R1 0.000 -1.3500 SREF 7.8900: se. IN
(A68023) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 [N,
XMRP 4.5480 IN.
YMRP 0.0000 IN.
INRP 0.2480 IN,
SCALE 0.0040
MACH 1.97 PAGE 326



EFFECT OF ORBITER LOCATION ON LATERAL DIRECT]ONAL CHARACTERISTICS
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SIDE SLIP ANGLE, BETA., DEGREES
DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMATION
(766009) Q MS8FC TWT 338  SHUTTLE LAUNCH T10181R1 0.000 ~1.300 SREF 7.8900 3@. IN
(466023) MSFC TWT 538  SHUTTLE LAUNCH T10281R1 0.000 -1.300 LREF 313440 IN.
BREF 4.4600 1IN,
XMRP 4.1400 N,
THRP 0.0000  IN.
2MRP G.2480 IN.
scaLe .0040
MACH 4.96 PAGE 327



EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION ALPHA  ORBIN REFERENCE INFORMA TION
(Te8009) Ea MSFC TWT 538  SHUTTLE LAUNCH T10181R1 0.000 -1,500 SREF 7.6900 sa. IN
(As6023) MSFC TWT 338  SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 N,
BREF ¢.4600  IN.
XMRP 4.1480  IN.
YHRP 0.0000 1IN,
ZnRP 0.2400  IN.
scaLE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS

SLARLER B B B S mw 2w AN SN SN AN B ANLBN N S AN LA SN N BN BLAE AR AN A BELENLAR N BN BRLEE IR AN AL SN 0N LA ALAL SN B0 ALAL AL AN BLALALELE BLAL LA TT VvV vy vV ryvry ry
l.. q -
g 4 ]
, ]Q ]
0 .
3 -y
b -
b \ -
. -
.28
b -
a0} .
o -y
> A8 F -
(8] s o
o -
- 9 p
- .10 4
4 [ ]
"] f ;
— 3 -
O .08
- d :
e E ]
: .00
3] F .
QO e b
wo. S 3
Woo-.08 } .
14 F J
) . \ ]
L .0 - B, .
w [ :
(=] s .
G
(7 -.48 3 .
> X \ .
= -
-.20 7]
[ 3
-85 C »
g .
> -
-.30 | V) ]
-.38 . ]
"4y -.07  -.08 -.05 -.04 -.03  -.02  -.0% .00 .01 .02 . .04 .08 ) a7 .oe
YAWING MOMENT COEFFICIENT, CYN (BODY AXIS)
DATA StT SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(T66009) g MSFC TWT 538 SHUTTLE LAUNCH T10181R1 0.000 -1.500 SREF 7.8900 s@. IN
(A88023) MSFC TWT 3530 SHUTTLE LAUNCH TiI0281R1 o.000 -1.500 LREF 3.3440 IN,
BREF 4.4600 IN,
XMRP 4.3480 IN,
YMRP 0.0000 IN.
INRP 0.2480 IN,
SCALE 0.0040
MACH .80 PAGE 329



EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT, CYN (BOOY AXIS)
OATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(Te6009) 8 MSFC TWT 338 SHUTTLE LAUNCH T10881RY 0.000 -1.500 SREF 7.8900 s$Q. IN
{(AGs023) MSFC TWT 538 SHUTTLE LAUNCH T10281R1 0.000 -1.500 LREF 3.3440 IN.
BREF 4,.4600 IN,
XMRP 4.1400 IN.
. YMRP 0.0000 IN.
ZNRP G.2400 IN,
SCALE 0.0040
MACH .90 . PAGE 330




EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(766009) g MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.500 SREF 7.8900 3Q. IN
(AG6023) MSFC TWT 538 SHUTTLE LAUNCH T10238RS 0.000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1480 IN.
YMRP 0.0000 IN,
ZMRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBDIN REFERENCE INFORMATION
(T68009) Q DATA NOT AVAILABLE FOR ALL CONDITIONS 0.000 -1.500 SREF 7.8900 sa&. IN
(AS0023) HMSFC TWT 538 SHUTTLE LAUNCH T10281RY 0.000 -1.500 LREF 3.3440 IN.
BREF 4,4800 IN,
XMRP 4,14080 IN,
YHRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)
DATA BET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE [NFORMATION
(766009) Q MSFC TWT 3538 SHUTTLE LAUNCH 7303 S1R2 0.000 -1.500 SREF 7.9900 8. IN
(A86023) MSFC TWT 538 SHUTTLE LAUNCH T10281R1 g.o000 -1.500 LREF 3.3440 IN.
BREF 4.4600 IN.
XMRP 4.1400 IN.
YMRP 0.0000 IN.
ZNRP 0.2480 IN.
SCALE 0.0040
MACH 1.97 PAGE 333



EFFECT OF ORBITER LOCATION ON LATERAL DIRECTIONAL CHARACTERISTICS
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YAWING MOMENT COEFFICIENT., CYN (BODY AXIS)
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE JINFORMATION
(Te6009) 8 MSFC TWT 538 SHUTTLE LAUNCH T101381R2 0.000 -1.500 SREF 7.6900 sa. IN
(AGS023) MSFC TWT 3538 SHUTTLE LAUNCH T$02381R 0.000 -1.500 LREF 3.3440 IN.
BREF 44,4800 IN,
XMRP 4.1480 IN,
YMRP 0.0000 IN.
INRP 0.2480 IN,
SCALE 0.0040
MACH 4,96 PAGE 334



EFFECT OF HACH NUMBER ON LONGITUDINAL DERIVATIVES BASELINE

u Y ryvr LI A 4 LR R L rrrr LR 2R 2. J L R A2 LN 2N BEm J L L B 2 R AL AL J LA AN B ] v ¥ v ¥ LR AR
u -
& A
(L) g -
& o :
.08 o mey g
[+ 4 A <
tiu -
q
p
® -
w 000
- ¢ n <
T
> A j
Q O _
LY -,008
< N
I .
Q
-J qb -
< .
T -,010
— o -
- -
= 4
W & ;
> -,018
s ]
—
< .
> -
— -l
[0 4
w ~-.020 &
=] ol ® ,
— 4
4 '1
(V8] -
o --ons &
o -
LL -
o A
w < -
(=]
O -.030 -
- 1% 7
= 4
l'£ -
o O -
r ~-.035
o
= <o
. Pt
S5 - o N
— "0 0.5 1.0 1.5 2.0 2.5 3.0 3.8 4.0 4.8 5.0 5.8 6.0
—
a MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(6868001) g MSFC TWT 538 SHUTTLE LAUNCH T1 0.000 SREF 7.8900 $Q. IN
(B668p02) MSFC TWT 538 SHUTTLE LAUNCH T181 g.00¢ LREF 3.3440 IN,
(B68004) MSFC TWT 530 SHUTTLE LAUNCH T101 0.000 -1.,500 BREF 4.4600 IN,
(Beepoe) MSFC TWT 3538 SHUTTLE LAUNCH T10181 a.000 -1.500 XMRP 4.1480 IN,
(see009) MSFC TWTY 338 SHUTTLE LAUNCH T10181RS g.000 -1.500 YMRP 0.0000 IN,
ZIMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER ON LONGITUDINAL DERIVATIVES BASELINE
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MACH NUMBER
OATA SCT BYMBOL CONFIGURATION DESCRIPTION BETA ORBIN : REFERENCE INFORMATION
(pes001) g MSFC TWT 538  SHUTTLE LAUNCH 1 0.000 SREF 7.8900 s@. IN
(866002) MSFC TWT 538  SHUTTLE LAUNCH 1181 0.000 LREF 3.3440 1IN,
(9e6004) MSFC TWT 538  SHUTTLE LAUNCH 1101 0.000 -1.500 BREF 4.4800 IN.
(866006) MSFC TWT 538  SHUTTLE LAUNCH 710181 0.000 -3.500 XMRP 4.1400 IN.
(866000) MSFC TWT 538  SHUTTLE LAUNCH * 7108 81R 0.000 -1.500 YHRP 0.0000 IN.
* ZMRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER ON LONGITUDINAL DERIVATIVES BASELINE
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DATA SET SYMBOL

(66001 )
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MACH NUMBER

CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
9 MSFC TWT 538 SHUTTLE LAUNCH T 0.000 SREF 7.8900 3. IN

MSFC TWT 5398 SHUTTLE LAUNCH T181 0.000 LREF 3.3440 IN,

MSFC TWT 538 SHUTTLE LAUNCH Ti102 0.000 -1.5%500 BREF 4.4600 IN,

MSFC TWT 538 SHUTTLE LAUNCH 710181 0.000 -1.500 XMRP 4.1480 IN.

MOFC TWT 538 SHUTTLE LAUNCH T10181RS 0.000 -1.500 YMRP g.0000 IN.

INRP o.2400 IN.

SCALE 0.0040
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EFFECT OF MACH NUMBER ON LONGITUDINAL DERIVATIVES BASELINE
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, MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN - REFERENCE INFORMATION
(868003 ) EE WSFC TWT 538  SHUTTLE LAUNCH 21 0,000 SREF 7.9900 3@, IN
(866002) NSFC TWT 538  SHUTTLE LAUNCH 7184 . 0.000 LREF 3.3440 [N,
(866004 ) MSFC TWT 538  SHUTTLE LAUNCH 1108 0.000 -1.500 BREF 4.4600 N,
(566006 ) MSFC TWT 338  SHUTTLE LAUNCH 110181 0.000 -1.500 XMRP 4.1480 N
(868008 ) MSFC TWT 338  SNUTTLE LAUNCH T10181R1 0.000 -1.300 YNRP 0.0000 IN.
ZMRP 0.2400 IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER ON DIRECTIONAL DERIVATIVES BASELINE
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION ALPNA ORBIN REFERENCE INFORMATION
(866003) MSFC TWT 538  SHUTTLE LAUNCH T181 0.000 SREF 7.0900 sa. IN
(66003 ) MSFC TWT 3538 SHUTTLE LAUNCH 7102 0.0060 -1.500 LREF 3.3440 IN.
(966007 MSFC TWT 338  SHUTTLE LAUNCH T10181 0.000 -1.500 BREF 4.4600 N,
(566009) MSFC TWT 338  SHUTTLE LAUNCH . T10181Rt 0.000 ~1.500 XNRP 4.1480  IN.
YNRP 0.0000 IN.
IMRP 8.2480 IN.
SCALE 0.0040
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EFFECT OF MACH NUMBER ON DIRECTIONAL DERIVATIVES BASELINE

'ROLLING MOMENT COEFFICIENT DERIVATIVE WITH BETA. CBLBET. PER DEGREE
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5 MACH NUMBER
ODATA SET SYMBOL CONFIGURATION DESCRIPTION ALPHA QORBIN REFERENCE INFORMATION
tpee003) g MSFC TWT 538 SHUTTLE LAUNCH T182 . 0.000 SREF 7.8900 s@. IN
(8668008) MSFC TWT 538 SHUTTLE LAUNCH T108 2.000 -1.500 LREF 3.3440 IN.
(see0o7) M3FC TWT 3538 SHUTTLE LAUNCH 710181 0.000 -1.500 OREF 44,4800 IN.
(868009) MSFC TWT 5380 - SHUTTLE LAUNCH T10881Re 0.000 -1.5%500 : XMRP 4.1400 IN.
YMRP 0.0000 IN.
IMRP 0.2480 IN.
SCALE 0.0040
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EFFECT OF MACH NUMBER ON DIRECTIONAL DERIVATIVES BASELINE

007

«004

-.004

YAWING MOMENT COEFFICIENT DERIVATIVE WITH BETA., CYNBET. PER DEGREE

DATA SET SYMBOL

(BD6s003)
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MACH NUMBER
CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
MSFC TWT 538 SHUTTLE LAUNCH Ti182 0,000 SREF 7.0900 3Q. IN
MSFC TWT 5398 SHUTTLE LAUNCH T104 0.000 -1.500 LREF 3.3440 IN.
MSFC TWT 3539 SHUTTLE LAUNCH T10181 0.000 -1.500 BREF 4.4600 IN.
MSFC TWT 538 SHUTTLE LAUNCH * T101 81RS 0.000 -1.500 XMRP 4,1480 IN,
YMRP 0.0000 IN,
ZNRP 0.2400 IN.
SCALE 0.0040
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EFFECT OF MACH NUMBER ON DIRECTIONAL DERIVATIVES BASEL INE
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| MACH NUMBER
DATA SET 8YMBOL CONFIGURATION DESCRIPTION ALPHA ORBIN REFERENCE INFORMATION
(86868003 ) MBFC TWT 538 SHUTTLE LAUNCH T181 0.000 SREF 7.0900 s&. IN
(866003) MSFC TWT 339 SHUTTLE LAUNCH T101 g.000 -1.%00 LREF 3.3440 IN,
(886007) MBFC TWT 538 SHUTTLE LAUNCH . T101 81 0.000 -1.500 BREF 4.4600 IN.
(866009) WAFC TWT 538  SHUTTLE LAUNCH T10185R8 0.000 -1.300 XNRP 4.1480 IN.
. YMRP 0,0000 IN,
. ZNRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER ON TANK BASE AXIAL FORCE AT ALPHA = 0
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(Bse00s) Q MSFC TWT 3538 SHUTTLE LAUNCH T 0.000 SREF 7.8900 8@. IN
[ MSFC TWT 338 SHUTTLE LAUNCH T2 81 0.000 LREF 3.3440 IN,
MSFC TWTY 338 SHUTTLE LAUNCH T101 o.000 -1.500 BREF 4.4600 IN,
M3FC TWT 339 SHUTTLE LAUNCH 710181 0.000 -1.%00 XMRP 4.1480 IN.
(9ee00d) MSFC TWT 538 SHUTTLE LAUNCH T10181RY 0.000 -1.500 YMRP 0.0000 IN,
2uRP 0.2480 IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER ON SRM BASE AXIAL FORCE AT ALPHA = 0

BOOSTER BASE AXIAL FORCE COEFFICIENT AT ALPHA=0, CABSAO
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MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(8se6002) Q MSFC TWT 338 SHUTTLE LAUNCH T182 0.000 SREF r.8900 sa. IN
(B866006) MSFC TWT 530 SHUTTLE LAUNCH T101 82 0,000 -1.500 LREF 3.3440 IN,
(B66008) O MSFC TWT 538 SHUTTLE LAUNCH T103184RS 0.000 -1.500 BREF 4.4600 IN,
XMRP 4.14080 IN,
YMRP 0.0000 IN,
INRP 0.2400 1IN,
SCALE 0.0040
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EFFECT OF MACH NUMBER UN ORBITER BASE AXIAL FORCE AT ALPHA = 0
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_ MACH NUMBER
DATA SET SYMBOL CONFIGURATION DESCRIPTION BETA ORBIN REFERENCE INFORMATION
(866004 ) g MSFC TWT 538 SHUTTLE LAUNCH Ti108 o.000 -3.500 SREF 7.8900 s@. IN
(8e8600e) MSFC TWT 330 SHUTTLE LAUNCH T10182 0.000 -1.500 LREF 3.3440 IN,
(866008) O MSFC TWT 530 SHUTTLE LAUNCH T10188RS 0.000 -1.5%500 BREF 4.4600 IN,
XMRP 4.1480 IN,
YMRP g.0000 IN,
INRP 0.2400 IN.
SCALE 0.0040
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APPENDTIX

PARTIAL TABULATED DATA LISTING



CATE 24 arnr 72

SREF
LRCF
SREF
SCALE

HACH
804
-804
604
804
+804

«004
+804
004
«804
<604

MACH
.802
802
.002
802
002
802
.802
802
-802
.002
.8002

REFERENCE DATA

7.8900 8@, IN XMRP =

3.3440 N, YMRP =
4,4600 1IN, IMRP =
0040
RUN NO,
ALPHA CLM

~10.370 =.05390 -
~-8.230 =.04440 -

-6.210 -.03%40 -

~4,190 -.02300 -
~2.180 -.04730 -

~.450 «.00760

1.060 00440
3.060 01380
8.900 .02130
7.910 .03100
9.050 03920
GRADIENT 00492
RUN NO,
ALPHA CLM

~10.220 -.05330 -
-$.270 ~.04130 -
~6,230 -.03360 -
-4.220 ~.02420 -
-2.190 ~.01460 -

~.470 -.00770 -

1,830 00090
3.060 .00840
$.900 04730
7.930 .02540
9.080 03490
GRADIENT .00400

NASA MSFC TWT 330 TABULATED DATA LISTING

MIFC TWT 338
4,3480 N,
.0000 -IN,
2480 IN,
170 RNA =
CN - (44
07680 =,00020
06080 00090
04170 ~.00360
02550 .00000
01410 =~.00340
.00670 =.00210
02310 .00020
03940 .00020
05550 ~.00180
06980 -.00300
.086830 00050
.00829 .00020
2/ 0 RN/AL =
CN cyY
.08830 =.00030
.07240 .00050
.05660 -,00020
.04100 ~.00170
.02510 00000
.00930 .00000
.00940 .00090
02500 .00010
.03960 .00110
.05700 .00030
07470 00320
.00825 .00022

SHUTTLE LAUNCH

1£]

BETA =

4.46  GRADIENT INTERVAL = ~3,00/

[<:8
.00000
.00000
=,00050
=.00010
.00000
00000
.00000
-.00010
.00010
.00000
~.00010
.00000

CYN

.00000
.00030
.00000
.00030
.00000
.00000
.00070
00110
.00140
00150
00080
.00011

CAF
02130
02410
02600
.02600
.02660
02600
.D2660
02550
.02380
.02230
01970
-.00004

5.30 GRADIENT INTERVAL = -5.00/

=18
=.00020
~.0005%0
-.00050
-.00040
-.00050
-.00060
-.00050
-.00040
-.00030
-.00070
«.00040
-.00000

CYN
-.00130
-.00060
-.00100
-~.00100
-.00030
-.00070

.00010
~.00050

.00060
-.00020
-.00040

.00007

CAF
.03620
.03970
03970
04120
04420
04350
.04400
.04070
03860
03740
.03570
-.00008

5.00

CABO

00000
.00000
.00000
.00000
00000
.00000
.00000
00000
.00000
.00000
.00000
.0oooo

5.00

CABO

.00000
00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

..00000

.00000
.00000

(A86003)

ract

(28 APR

PARAMETRIC DATA

000

CABS

00000
.00000
.00000
.00000
00000
.00000
+00000
.00000
00000
.00000
.00000
.00000

CABS

.00000
.00000
.00000
.00000
.00000
.00000
00000
00000
00000
.00000
.0oooo
.00000

CABHO
03850
03540
03130
.02920
02700
.02890
02820
02850
.03240
.03560
.03980
-.00048

CABHO
04340
03760
03590
.03300
02870
.02890
02870
.03240
.03550
03810
.04030
~.00006

n )

CAB
03650
03540
03130
02920
02700
02690
02620
.028%0
03240
03580
03900
-.00033

CAB
04140
03760
.03%90
03300
02870
.02890
.02070
03240
.03550
.03810
04030
-.0000¢



OATE 34 APk 72

MACH
802
908
908
902
902
802
902
208
902
902
.902

31.308
1.408
1.108
1,308
1.3101
2,208
1.101
1.108
1.108
1,108
1,108

NASA WSFC TWT 530 TABULATED DATA LISTING

REFERENCE DATA

7.0900 sa.

3,3440 IN,

4,4000 IN,
«0040

ALPHA
=10.250
-8.290
-8.260
-4.230
-2.200
-.160
1,000
3,870
35.920
7,950
9.910
GRADIENT

ALPHA
~10.320
=8.340
-6,.290
-4.2350
-2.200
~.360
1.870
3.910
8,960
#.000
9.970
GRADIENT

NSFC TWT 338
IN XMRP" = 4.5480 IN,
YMRP 3 0000 IN,
2MRP = 2480 IN,
RUN NO, 370 AN/L =
M CN (4]
'=,04960 -.09690 -.00240
-.04040 -.07480 -.00160
~.03210 -,03820 -.00360
-.02720 -.03890 -.00240
-.02100 -.,01950 -,00270
-.,00930 -.00420 .00000
.00040 .01080 -.00260
01180 02629 -.00110
01590 . 04430 -.00310
01960 .06600 -.00230
02940 .06560 .00050
.00494 .00791 00030
RUN NO, 470 RN/ =
CLM CN (4
-.07140 -.09640 .00130
-.05960 -.07520 .00210
-.04810 -.05630 .00100
-.03330 -.03990 00370
-.02340 -.02220 .00240
-.01150 -.00590 .00330
00340 .01180 .00200
01190 .02680 .00090
02450 04450 .00160
.03480 .06430 .00310
04630 .08400 .00120
.00883 00821 -.00010

SHUTTLE LAUNCH

T3

BETA =

.61  GRADIENT INTERVAL = ~S.00/

CBL
=.00010
=,00020
-.00050
~.00050
-.00050
=,.00050
=.00050
=,00050
=.00040
-,00050
-.00050

+00000

"CYN
-.00400
=.00140
-.00270
~.00140
-.00100
-.00060
=,00050
-.00010
-.00030
.00020
00040
00015

CAF

.05330
05410
035350
06010
06360
06410
06410
.06100
05730
05380
.05230
.00012

5.99 GRADIENT INTERVAL = =-5.00/

cBL
-,00080
=.00030
-.00040
=,00070
-.00030
=.00040
-.00050
-.00040
-.00040
-,00040
-.00040

.00002

CYN
.00000
.00000
-.00050
.00010
.00030
-.00020
00060
.00030
00060
.00080
.00070
.00003

CAF
.09830
.10010
.10250
.10510
10540
10820
.10520
.10390
.10160
.09890
09770

-.00013

$.00

CABO

00000
00000
.00000
00000
00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

3.00

CABO

.0oooo
.00000
.00000
.00000
.00000
.00000
00000
.00000
00000
.00000
.00000
.0o000

(A86001)

Pact

(33 ara

PARAMETRIC DATA

CADS

.00000
.P0000
.00000
.00000
.00000
.00000
.00000
+00000
.00000
.00000
00000
.00000

CABS

.00000
.00000
.00000
.00000
.00000
.00000
00000
.0oooo
.00000
.00000
.gogoo
.00000

CABHO
04540
«04190
03920
03550
03270
.03170
.03200
03490
.03770
04100
04380
-.00030

CABHO
.06910
06540
06050
03750
.08620
.03580
08620
.05730
.0e080
.06360
.06770
-.pooo2

n )

CAB
048340
04390
03920
03350
03270
03170
.03200
03490
03770
.04100
04380
-.00010

CAB
06910
068540
.060350
057350
.03620
.09580
03620
08730
.06080
.06360
.06770
-.00002



DATE 24 arn 72

SREF
LREF
[ Lidg
SCALE

$.390
1.196
1,198
1.490
1.199
1.390
1.190
1.308
1.398
1.190
1.190

MACH

1.9%6
1.956
1.958
1.956
1.958
1.9%¢
1.9568
1.956
31.956
1.956
1.956

REFIRENCE DATA

7,8000 sa,

3.3440 IN,

64,4800 N,
0040

ALPHA
=10.330
-8.360
-6,310
4,260
~2.210
-.160
1.080
3.920
s5.970
8.020
9.990
GRADIENT

ALPHA
-10,470
-8.450
-6.370
-4,300
-2.230
-.160
1.900
3.990
6.040
8.120
10,120
GRADIENT

NASA MSFC TWT 538 TABULATED DATA LISTING

MSFC TWT 338  SHUTTLE LAUNCH T3

IN  ORP = 46,3400 IN,
YMRP = 0000 IN,
DIRP 3 2480 IN,
RUN NO, $/0 RN/L s 6,00 GRADIENT INTERVA
CLM CN (4 CcBL CYN
~.07750 -.098350 00020 «.00030 ~.00040
=-.06450 «.07740 .00030 -.00070 ~.00050
-,08190 -.08720 .00000 =.00040 -,00030
-.03910 =.03920 -.00160 ~.00020 ~.00020
=.02460 -.02130 -.00100 -.00050 .00000
=,01100 =.00440 00020 ~.00030 .00050
.00050 .01330 -.00190 -.00060 .00030
01350 03020 -.00060 -.00030 .00050
.02360 .04040 ~.00060 -.00060 .00000
03840 06840 -.00100 ~.00040 .00040
.0%000 .08990 -.00090 -.00050 .00070
.00638 .00848 .0000s -.00001 .00008
RUN NO, 326/ 0 RN/L = 7,131 GRADIENT INTERVA
CLM CN (44 <BL CYN
=.07220 -.13200 -.00040 -.00050 -,00020
-.08370 ~-.09740 -.00030 -.00050 -.00070
-.05200 ~.06910 -.00110 -.00050 -.00040
-,03770 =,04460 .00000 -.00060 .00000
~.02430 -.02260 .00000 -.00050 .00010
-,00980 00080 .00050 ~-.00050 .00010
00430 .02080 .00020 -.00060 .00040
.02000 04340 00270 -.00040 .00060
.03210 .06680 .00090 -~.00060 .00080
04420 .09430 00240 -.00050 .00130
.0s260 .12800 00300 -.000€0 .00090
00693 .01059 .00017 .00001 .000o7

8ETA =
L= -5,00/ $5.00
CAF CABO
.10220 .00000
«10400 +00000
.10660 00000
.10860 .00000
.33020 .00000
.13100 .00000
.310980 .00000
«10930 .00000
.10680 .00000
«10310 .00000
«30210 .00000
.00005 .00000
L= -5.00/ $5.00
CAF CABO
08320 .00000
08310 .00000
.08330 .00000
.08460 .00000
.08360 .00000
.08280 .0ooog
.08370 .00000
.08430 00000
08440 .00000
.gs210 .000co
.08200 .00000
-.00002 .00000

(AG8003)

Past

t 28 APR

PARAMETRIC DATA

000

CABS

+00000
.00000
00000
.00000
00000
.00000
.00000
.00000
.00000
.00000
.00000
00000

CABS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.0o000
.00000
.00000
.00000
.00000

CABHO
.06350
.06000
.08860
.08160
.04900
04780
04920
03120
05430
.0%930
06270
-.00003

CABHO
.03880
.03630
.03310
02980
.02920
.02870
.02090
.02990
.03220
.03%80
.03050
-.00000

7’ )

CAB
063350
.06000
08360
05360
04900
04780
04920
05120
05430
.05930
.06270
-.00003

CAD
03880
03630
.03380
02980
02920
02870
.02890
.02990
.03220
03580
.03850
-.00000



DATE 24 APR 72 NASA MSFC TWT 330 TABULATED DATA LISTING . Pace L]

MSFC TWT 339  SHUTTLE LAUNCH " (a66001) (28 4PR T2 )
REFERENCE DATA . . PARAMETRIC DATA

SREF = 7.8900 8Q. IN XMRP = 4.3480 IN, BETA =2 .000

LREF 2 3,3440 IN, YMRP 3 .0000 IN,

BREF = 4,4600 IN. IMRP = 2460 IN.

SCALE = .0040

RUN NO, 163/ 0 RN/L = 4,88 GRADIENT INTERVAL = -3.00/ 5.00

MACH ALPHA CLM CN (44 CBL CYN CAF CABO CABS CABHO CAB
4,959 -10.200 =.038380 -.43330 =.00040 .00000 ~.00070 07670 .00000 .00000 .00600 00600
4,959 8,240 -.04720 -.30900 -.00030 .00000 .000G0 .07620 .00000 .00000 .00580 00589
4.959 -6.240 -.03460 -.08150 .0D260 -.00010 00130 . .07430 .00000 .00000 .00560 00560
4,959 ~4.200 -.02920 ~.05750 -.00010 -,00020 .Do0sSD 07390 .00000 .00000 .0o0500 00500
4,959 -2.200 -.01340 -.03300 .00300 00000 .00170 07200 .00000 .00000 .00400 .00400
4,959 ~.160 =.00420 -.01180 .00460 =.00020 .00130 " .07260 00000 .00000 .00310 .00310
4,939 1.030 00370 08330 .00330 .00010 .00180 07310 .00000 .00000 .00290 00290
4,939 3,870 01550 .04560 .00490 -.00020 .00130 .07300 .00000 .00000 00400 .00400
4,959 5.090 02420 06970 .00200 .00000 00140 07370 .00000 .00000 .00490 .00490
4,959 7.910 .03330 .09700 .00330 - .00020 .00140 .07400 .00000 00000 .00540 00540
4,959 9.850 04370 " .11810 .00370 -.00030 .00100 07490 .0oooo .00000 .00600 .00600

GRADIENT .00548 .01262 .00053 .00000 .0ogos -.00003 .ogooo .00000 -.00015 -.00013



DATE 24 arx 72 NASA MSFC TWT 538 TABULATED DATA LIS

SREF
[R.144
[ 1144
SCALE

MACH
.600
.600
.600
.800
.600
.800
.600
.600
.600
.600
600

MACH
.803
#8603
.803
'.803
.803
..803
.803
.803
.803
.803
.803

TING
MSFC TWT 338 SHUTTLE LAUNCH Tis8d
REFERENCE OATA
7.0900 8a. IN AMRP = 4,.1480 IN,
3,3440 [N, YMRP = .0000 IN.
4,4600 IN, IMRP = .2480 IN,
0040
RUN NO, 107/ D RN/L = 4.58  GRADIENT INTERVAL = -5,
ALPHA CLM CN cY CBL CYN CAF
~10.400 ~.12640 -.32030 -.00120 -.00020 ~.00120 .05240
~9.410 ~.10280 ~.23800 .00030 -.00020 -.00850 05840
-6.330 -,07870 -.39470 -~.00070 -.00030 ~.00080 .05890
-4.290 -.05630 ~.13860 .00060 -.00040 -.00210 .05940
-2.230 -.03430 =-.07940 -.00040 00070 -.00070 .05930
-.170 -.01350 -.03870 +.00030 .00000 .00020 .05970
1.080 .00570 .04200 .00040 .00000 .D0120 .06010
3.930 02340 .30050 ~.00280 -.00010 .00120 .05940
3.990 .04870 .15800 00090 -.00030 .00590 .05780
8,060 07260 .21830 -.00100 -.00010 .00200 05360
10,040 09630 .28040 .00150 -.00030 .00260 .0s020
GRADIENT .00970 .02918 -.00031 -.00000 .00041 .00004
RUN NO., 9/ 0 RN/L = 5.46  GRADIENT INTERVAL = -5,
ALPHA CLM CN (44 CBL CYN CAF
-30.%60 ~.131650 =-.34020 .00030 .00000 -.00110 08280
~8.540 -.08960 -.27300 -.00010 ~.00010 -.00100 .peaso
-6.420 -.06310 -.20370 .00010 -.00020 -.00100 .09290
-4.340 -.03590 ~.14370 -.00030 -.00010 -.00140 .09510
2,250 -.01500 -.07960 .00000 -.00030 -.00090 .09640
-.160 © ,00010 -.01850 .00090 .00000 -.00010 .09400
1.890 ~.01120 .04500 .00120 -.00010 .00060 .09480
3,970 .00790 .10470 .00150 -.00020 00170 .09230
8,060 02490 .16270 .00090 -.00040 .00150 .08780
8.150 04940 .22560 .00200 -.00030 .00220 .08450
10.160 07070 .28830 .00380 -.00070 .00180 .08090
GRADIENT .DD445 .02993 .00023 .00000 .0oo037 -.00035

ract

(A66002) t 21 aPR

PARAMETRIC CATA

BETA = 000
007 $5.00
CABO CABS CABHO
.00000 .03730 04720
.00000 03620 04260
00000 .03600 .04310
00000 03530 .04030
.00000 .03420 03670
.00000 .03380 .03460
.00000 .03390 03440
.00000 .03400 03640
.00000 .03530 03870
.00000 033590 .04150
.00000 .03650 .04370
.00000 -.00014 ~.00049
oos 5.00
CABO CABS CABHO
.00000 03740 .05030
.00000 .03640 .D4630
.00000 .03500 04190
.000060 .03490 .D3970
.0ooop .03340 .03670
.00000 .03280 .03570
.00000 .03250 .03450
.00000 .03350 .03800
.00000 .03450 .04150
.00000 .03550 .04460
.00000 .03560 04610

.00000 -.00018 -.goo27

7’ )

CAB
08440
07890
07720
07570
.07090
06840
06840
07040
.07400
07750
.08020
-.00064

CAB
.0ars0
.08270
.07700
07470
.07010
06850
06700
.07160
076120
08020
08170
~-.00045



DATL 24 APR T2

SREF =
LREF s
SREF . =
SCALE =

HACH
.908
.906
.906
906
.boe
.906
9086

© 906
906
.908
.908

1.108
31.108
1.105
1.108
1.108
1.108
1.108
1.108
1.108
1.108
$.108

REPERENCE DATA

7.8800 3sQ.

3,3440 N,

4,4600 IN,
0040

ALPHA
~30.650
-8,590
=6.4350
-4,330
-2.240
«.470
1,880
3,960
6,060
8,370
10.210
GRADIENT

ALPHA
~10.830
-8,730
-6.570
~4.,420
-2.270
-,160
1.940
4,070
6.210
8,360
10,430
GRADIENT

IN  XMRP
YHMRP
IHRP

MASA MSFC TWT 538 TABULATED DATA LISTING

MIFC TWT 338
2 4.3480 N,
= «0000 IN,
3 +2480 IN.

RUN NO, 8/ 0 RN/ =

CLM
~.10400
~.07300
-.04290
-.01660,

.00070
-.00710
~.03430
-.02370
-.00700

01670
.04270
-.00255

CN (44
~.36470 -.00470
-.29020 -.00020
-.22140 -.00050

-.35020 .00040
-.08360 00000
~-.01620 00020
.08110 .00040
.11260 .00130
.17400 .00160
23650 00460
.30820 .00640
.03193 .00011

RUN NO. 7/ 0 RN/ =

CLM
-.12580
-.10%40
-.07580
~.04260
-.01180
~.01380
-.02210

00240

.02940

05670

.08000

.00378

CN cY
-.40320 -.00420
-,30380 -.00090
-.22460 00310
-.13650 00090
-.09010 .00180
~.03150 .00330

.06710 .00420

.33360 .00390

.20160 00310

.27610 .00520

.35290 .00610 -

.03480 .00040

SHUTTLE LAUNCH

BETA =

$.74  GRADIENT INTERVAL = ~-5.00/

L
.00000
-.00020
-.00010
00000
.00000
.00000
~.00040
-.00040
~.00060
-,00070
-.00070
-.00006

CYN

-.00190
-.00350
-.00100
-.00040
.00000
.00050
-.00040
.00040
.00080
.00100
.00160

.00006

CAF
.31150
«13690
.12020
.12220
12270
.32090
.12050
.32020
.11750
11210
.10760
-.00030

6.08  GRADIENT INTERVAL = -35.00/

cBL
-.00070
~-.00100
-.00110
-.00300
-.00060
-.00040
-.00079
-.00070
-.00080
-.00080
-.00090

.0goo2

CYN
-.00040
-.00100
~.00030
-.00010

.00010
~.00010

00140

.00260

.00320

.00390

.00400

.00032

CAF
.18360
.16670
.19050
.19610
.19630
.19500
.19660
.19580
.19250
.18840
.184390
-.00002

5.00

CABO

.00000
.00000
.00000
.00000
.00g00
.00000
.00000
.00000
.00000
.00000
.00000
.00000

5.00

cABO

.00oooo
.00000
.00o00
.00000
.00000
.00000
.00000
.00000
.00000
.0o000
.0oooo
.00000

1a86002)

CABS
.03670
.03650
.03620
.03470
.03340
.03170
.03240
.03400
.03530
.03530
03640
-.00012

CABS
04470
.04440
.04400
.04240
.04140
04120
04170
.04210
.04280
.04370
.04310
-.00001

Pact

(2 arR T2 )

PARAMETRIC DATA

CABHO
.05120
.04820
.04410
.04070
03810
.03760
.03720
.03900
.04270
04650
.04920
-.00021

CABHO
.06430
.06490
.06440
.06010
.05780
08670
.05570
.05720
.05960
.06250
.06260
-.00037

(<1:]
.06800
.D6470
.00030
07540
07350
06940
06960
.07300
.07810
.083190
08560
-.00033

cAB
.10900
.10930
.10840
.10250
.09930
.09790
.09750
.09930
.10250
.10630
.10570
-.00039



OATL 24 arp 12

SREF
LREF
SREF
8CALE

MACKH

1.193
1.398
1,398
1.193
1.19%
31.198
1.198
1.398
1.193
31,198
1.198

MACH

1.963
1.963
1.963
1.963
1.963
1.963
1.963
1.963
1.963
31.963
1,963

MASA MSFC TWT 338 TABULATED DA

MSFC TWT 338  SHUTTLE LAUNCH

REFERENCE DATA

T7.8900 33, IN XMRP = 4.1480 IN,

3.3440 1IN, YMRP = .0000 IN,

4,4600 N, IWRP = <2480 IN,
+0040

RUN KO, 6/ 0 RN/L = 6.07 GRADIENT INTERVAL =

ALPHA CLM CN (44 cBL CYN CAF CABO
-10.920 ~.13420 -.43060 ~.00640 ~.00020 -.00190 .19440 00000
~8.790 -.11290 -.32170 -.00210 ~-.00040 -.00270 39950 .00000
-€,610 -.08610 -.22980 .00040 -.00070 -.00280 .20360 .00000
~4.450 -.05480 ~.13830 .00190 -.00070 -.00200 20670 .00000
-2.300 =-.02380 ~.08910 00330 ~-.00070 -,.00160 .20930 .00000
-.160 -.00960 ~.01780 .00310 -.00080 -.00140 .20820 .00000
1.940 -.03300 .05860 00390 -.00070 -,00100 .20970 .00000
4.090 01860 .42370 .00480 -.00090 -.00030 .20880 .00000
6.250 .04980 .193510 .00s520 -.00090 .0D140 20740 .00000
8,420 07740 .27450 .00620 -.00140 .00130 20370 .00000
10.540 .10560 37400 .00930 -.00150 00150 .19780 .00000
GRADIENT 00740 03338 .00030 -.00002 .00019 .0oogz22 .00000

RUN NO. 108/ 0 RN/L = T.06 GRADIENT INTERVAL = -5.00/ 5.00

ALPHA CLM CN cY cBL CYN CAF CABO
~31.070 -.0e230 -.44350 -.00270 ©  ~.00010 -.00030 .20190 .00000
-8.930 -.07710 =.34740 -.00230 -.00030 -.00050 .20130 .00000
~6,.730 -.07050 -.24940 ~.00020 -.00060 -.00080 .20130 .00000
~4.540 ~-.03470 -.16350 -.00030 -.00060 ~.00050 .20030 .00000
-2.360 -.03780 -.08580 .00000 -.00080 -.00060 .20120 .00000
-.170 -.01980 -.00910 .00160 -.00060 .00000 .19640 .00000
1.980 ~.00540 .06240 .00150 -.00060 .00070 .19910 .00000
4,130 -.00010 .13450 .00180 -.000s0 .00080 19470 .00000
€.300 .03590 .21010 .00210 -.00060 00110 .19090 .0ogoo
8.490 .02700 .29620 .00430 ~.00050 .00110 .19040 .00000
10.600 .02950 .39360 .00510 -.00080 .0oj20 .18880 .00000
GRADIENT 00654 .03433 .00026 .00002 .00018 -.00061 .00000

Ta LIS

TING

Tiss

BETA 3

-5.00/ 3.00

(A88002)

Past

t{ 23 APR

PARAMETRIC DATA

CABS
.04240
.04090
03930
03840
.03730
.03670
.03690
.03760
03770
.03870
.03990
-.00009

CABS

.02020
.01990
.01980
.D1930
.01960
.02040
.02010
.01980
.02100
.02060
.02020
.00007

CABHO
.06240
.06010
05520
05370
.04770
04600
04560
04750
04980
05360
05760
-.00049

CABHO
.03870
.03760
.03570
.03380
.03190
03080
.03080
.03120
.D3530
03770
.03930
-.00029

” )

CAB
.30480
.303100
09450
.09010
08310
00270
.D8260
.08520
.08750
09230
09750
-.000%58

CAB
.05890
05750
05560
.05320
.05160
.05130
.05090
.05100
.05640
.05840
.05950
-.00024



DATE 24 aAPR

SREF
LREF
BREF
BCALE

MACH

4.9359
4.959
4.959
4,939
4,959
4.959
4.959
4.959
4.959
4,959
4.9%9

n”

REFERENCE DATA

7,08900 sQ.

3.3440 IN,

4,4600 IN.
.0040

ALPHA
~10,280
~8.320
-8.260
-4,240
-2.220
-.160
1.870
3,910
3,950
7.980
9.950
GRADIENT

IN AMRP
YMRP
2HRP

_MASA MSFC TWT 338 TABULATED CATA LISTING

HIFC TWT 530

RUN NO, 162/ 0

cLM
~.06520
-.05440
-.04030
-.02720
~.01520
=,00710
.00440
.01330
02410
.03590
.04860
.00495

CN
~.30230
-.24150
-.308110
-.13260
-.07820
-.01490

04250

.10380

.15710

.21150

.27210

02930

4.3480 IN,
0000 IN.
2400 IN,

RN/L =

(44
.00200
.00070
-.00040
00120
.00290
.00170
.00500
.00370
00390
.00570
.00900
.00035

SHUTTLE LAUNCH

4,08 CRADIENT INTERVAL =

CBL

.00010
=.00040
-.00030
=.00040
-.00050

.00020
-.00010

-.00030

-.00030
-.00040
-.00010

.00003

CYN
-.00050
00070
00070
.00310
.00390
.003150
.00230
00140
.00230
.00220
.00350
.00005

1383

CF
.14630
14400
14160
14130
13790
.13720
.33870
.13990
14160

. .14100
.14250

-,00008

BETA =

-5.00/ 5.00

CABO

00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.00000

(a6¢002)

ract

(23 APR T2 )

PARAMETRIC CATA

.000

cABS

.00250
.00250
00260
.00260
00260
.00270
00270
gu2r0
00260
.00280
.00270
.00003

CABHO
00600
.00560
.00590
.00610
.00600
.00590
.00600
00610
.00560
00600
.00600
-.00000

CAB

.00830
00820
00850
000880
00860
.00860
00870
00880
.00830
.00880
.00870
.00000



PRECEDING PAGE BLANK NOT FILMED

DATE 24 aPn 18 MASA MSFC TWT 530 TABULATED DATA LISTING Pact 3
MEFC TWT 530  SHUTTLE LAUNCH 1188 (T66003) (26 aPR 72 )
REFERENCE DATA PARAMETRIC DATA
SRLF = 7.8900 8Q, IN XMRP = 4,1480 IN, ALPHA = .000
LRer s 3,3440 IN, YHRP = .0000 IN,
BREF = 4,4800 IN, IMRP = 2480 IN,
SCALE = .0040

RUN NO, 070 RN/L 3 6,09 GRADIENT INTERVAL = -5.00/ 35.00

MACH BETA CLM CN cY (=8 CYN CAF CABO CABS CABNO CAB
1.208 ~30.220 -.01400 -.00870 .12400 00160 .04050 20040 .00000 03870 .05290 09360
1.203 -8,230 -.03200 -.00390 09760 .00340 03230 20350 .00000 03850 05020 08880
1.204 ~-6.370 -.01300 -.00530 .07370 .00300 02310 .20450 .00000 03790 04900 08700
1,208 ~4,330 ~.03330 -.00420 04990 .00060 031450 «20430 .00000 03750 .04880 08640
1.203 -2.050 -.01370 ~.00770 02660 .00000 00690 +20630 .00000 .03720 04730 00450
1.203 .000 -.03430 -.00960 .00320 -.00050 .00100 20720 .00000 03660 04580 08240
1.201 2.040 =-.03470 -.00850 -.02030 -.00150 ~.00320 +20990 .00000 03520 04590 08120
1.203 4,090 =.01440 -.00860 ~.04240 -.00200 -.01020 .20980 .00000 .03360 04840 08200
1.203 6,150 ~.01450 -.00880 -.06590 -.00210 -.01860 20940 .00000 .03370 05320 08300
1.201 6.210 -.01420 -.01020 ~.00960 -.00230 -.02780 .20800 .00000 .03020 .083%0 08380
1.201 10.390 -.,01360 -.01260 -.11600 -.00230 -.03570 .20610 .00000 .02920 05540 08460
GRADIENT ~.00004 =.00047 -.01132 -.00033 -.00290 .00071 .00000 ~.00048 -.00011 -.000%9
RUN NO. 0/0 RN/L = 4,80 GRADIENT INTERVAL = -5.,00/ 5.00
MACH BETA CcLM . CN [44 cBL CYN CAF CABO CABS CABHO CAB
4,959 -30,040 -.01450 00060 .16790 -.00320 .03530 +35640 .00000 .00220 .00540 .00770
4.999 -8.110 -.01330 -.00020 .13890 -.00340 03180 .15220 .00000 .00240 .00570 00820
4,959 -6,060 ~-.00660 -.00430 .11000 -.002350 02580 +34680 .00000 .00240 .00%60 .00010
4,959 4,040 -.00860 ~.013130 07640 ~.00240 .02060 .14380 .00000 00240 00560 00810
4,959 -2.030 =-.00670 -,00710 .033540 -.00030 01220 13970 .00000 .00250 .00%%50 .00810
4.95%9 .000 -.00600 -.00880 .00480 00000 .00150 .13780 .00000 00250 .00570 .00830
4,959 2.020 -.00570 ~.00150 ~.02680 .00010 -.00920 .13780 .00000 .00260 00870 ‘00830
4,959 4,070 -.00560 .00280 ~.06830 00870 -.01800 .14200 .00000 00260 .00%60 .008s0
4.0%9 6.080 -.00990 .00440 -.10330 00160 -.02400 +34600 .00000 .00270 .00580 .0oeso
4,959 8.120 -,000820 .00340 ~.13060 .00230 -.02970 .14940 .00000 .00270 00590 .00870
4,999 10.040 -.01330 .01440 =-.15940 .00290 -.03360 .15210 .00000 .00270 .00%90 .00870

GRADIENT .00034 .00169 ~.01744 00043 -.00486 -.00027 .00000 .goooez .00003 .00008



DATE 24 APR T2

NASA

MSFC TWT 538 TABULATED OATA LISTING

MNSFC TWT $38  SHMUTTLE LAUNCH ot
REFERENCE DATA
ORLF = T7.0900 84, IN XMRP = 4,3480 IN,
LRCF = 3.3440 IN, YMRP = 0000 IN,
BREF = 4.4600 IN, IHRP = 2480 IN,
SCALE = 0040
RUN NO. 070 RN/L 2 4.33 GRADIENT INTERVA
MACH ALPHA CLM CN (4 (=8 CYN
.600 ~10,200 32340 =.60000 -.00920 00100 .00520
800 ~-0.320 26790 ~.49810 -.00790 .00030 00340
«800 -6.290 22190 ~.41370 ~.00890 -.00020 «00340
.800 -4.250 +36490 -.30390 -.00510 .00030 .00230
<600 -2.220 «40800 ~.39620 -.00020 00000 00190
«800 -.480 .05070 -.09220 =.00470 -.00080 .00050
.600 $.830 =.00700 01630 .00020 -.00020 00040
-800 3.880 -.06760 12500 00040 =-.00090 00030
-800 §.920 ~.11970 22250 00170 ~.00160 .00"20
.800 7.930 ~.17800 .32590 .00390 -.00200 ~.00040
.800 9.900 -.22420 «41950 .002310 -.00230 -.00010
GRADIENT -.02833 05265 .000%6 -.00013 ~.00027
RUN NO. 0/ 0 RN/L = 5,43  GRADIENT INTERVA
MACH ALPHA CLM CN (44 CBL CYN
.803 -10.400 +348080 -.62870 -.01040 00470 .00320
.803 ~8.410 30840 -.54620 -.00740 00210 .00240
.803 -6,370 26750 -.46860 ~.008680 .00020 .00280
.803 =-4.330 19750 -.34220 =-.00430 .00210 .00050
803 -2.270 .312120 -.21830 -.00470 .00210 -.00150
.803 -.190 06370 -.10960 -.00150 .00300 -.00230
.803 1.850 00420 003350 -.00290 -.00060 =,00030
.803 3.880 -.06160 .14300 -.00130 -.00030 -.00100
803 5.960 -.32910 22080 00060 00000 -.00260
803 #.020 ~,19890 35480 00310 -.00430 -.00340
.803 9.960 -.24370 43640 .00330 -.00190 -.00210
GRADIENT -.03098 05503 .0002% -.00037 -.00009

L=

CAF

03650
03820
.03810
04030
04600
04870
+04630
04440
.03790
02739
02490
00044

L=

CAF
035470
.0%680
05250
.06060
.06500
.066840
.06550
.06030
.08210
03960
04040
-.00000

Pacg 38

(166004) (26 APR 72 )

PARAMETRIC DATA

BETA = .000 ORBIN = -3.800
00/ $.00

CABO CABS CABMO €AB

.01910 .00000 .04260 06380
.01990 .00000 .03870 .03870
.02020 .00000 .03680 .08700
.02150 .00000 03460 .03610
.02180 .00000 .03310 03480
.02160 .00000 .03130 .05290
.02160 .00000 .03380 .05540
02210 .00000 .03190 .05410
.02240 .00000 .03140 .05380
.02220 .00000 03530 .08760
02220 .00000 .03330 05750
00005 .00000 -.00023 -.00037

oo/ 5,00

CABO cABS CABHO caB

.02230 .00000 .05460 07690
.02030 .00000 .05000 .07030
01920 .00000 .04580 .06510
.01990 .00000 .04170 .06160
.02100 .00000 03950 06060
.02200 .00000 .03860 .06070
.02290 .00000 .03810 .06110
.02330 .00000 .037%0 .06080
.02310 .00000 .03700 .06010
02300 .00000 .03770 .06070
.02310 00000 .03840 .06160
.00042 .00000 -.00048 -.0000s



OATE 24 arn 73

MACH
«908
903
903
908
<903
<908
903
+908
903
903
«903

MACH
14,103
1.109
1.103
3.103
1.303
3.303
1.103
3.303
1.303
4.103
1.103

HEFC TWT 338  SHUTTLE LAUNCH 7308
REFERENCE DATA
T.0000 8A, IN XMRP = 4,1480 IN,
53,3440 1IN, YMRP 3 .0000 IN,
4,4600 IN, IMRP 3 «2480 1IN,
0040 -
RUN NO, 0/ 0 RN/L 3 5,75 GRADIENTY INTERVAL = -8,
ALPHA cLM CN (4 CBL CYN CAF
=10.430 44050 -.73200 -.03200 .00380 . 00190 .08470
-9.430 .38100 -.62520 -.01370 .D03710 .00210 .08610
-6.390 «31920 ~.51730 -.01090 .00180 .00200 .08680
~-4.330 22950 =.37570 ~.00930 .00090 00270 09280
-2.270 «33500 ~-.23360 -.00700 00020 .00070 09600
~.490 .035630 -.09870 -.00470 -.00080 .00010 09690
1,850 -.01050 .01180 -,00390 -.00080 -.00100 08710
3.910 ~.08180 «13100 -.00220 -.00040 -.00080 .08340
5.980 ~.16620 26780 .00140 -.00030 -.00080 06890
6.040 ~.22070 36980 .00230 ~.00140 -.00200 .06240
10,010 ~.27370 46270 .00550 -.00420 -,00620 06300
GRADIENT -.03729 06143 00084 -.00018 ~,00042 -.00154
RUN NO. 070 RN/L = €.30 GRADIENT INTERVAL = -5,
ALPHA CLM CN (44 CBL CYN CAF
~30.470 52550 ~.80390 -.01180 .00240 .01090 14670
-8.470 44750 -.67160 ~.00980 .00210 00970 +14540
-6.360 36230 ~.53100 -.00660 00130 .00870 +314930
~-4,300 27070 -.38560 ~.00460 00070 .00760 .13470
-2.220 .40540 -.25050 -.00200 .00040 .0o620 .15040
~.350 .10030 -.11830 -.00070 -.00100 .00550 «15950
1.910 02140 .00900 00230 -.00160 .00530 -35960
3.980 -.03910 «13380 00140 -.00200 .00500 .35540
6.050 -.34520 26830 .00390 -.00200 .00290 .35310
08.120 -.22540 .39500 00530 -.00300 .00130 14760
10,110 -.29210 .50680 00550 -.00340 00050 .14090
GRADIENT ~.03988 06278 00079 -.00036 -.00030 .00013

NASA MSFC TWT 338 TASULATED DATA LISTING

BETA s

00/ $.00

CABO
.02350
02430
.02510
.02580
02680
02790
02740
02740
.02630
.02s5e0
02470
.00018
gos 3.00

CABO
«04470
.04360
04290
04220
04200
04150
04110
04160
04230
04360
.04560
-.00010

(166004)

«000

CABS

.00000
00000
.00000
00000
.00000
.00000
00000
.00000
.00000
.00000
.00000
.00000

CABS

.00000
.00000
.00000
.00000
.goooo
.00000
.00000
00000
00000
.00000
.00000
.00000

Pact

(24 APR 72 )

PARAMETRIC DATA

ORBIN =

" CABHO
03670
.03080
04690
.04480
04320
04150
04380
.03920
.04080
.04020
04300
.00061

CABHO
.07430
07590
.07640
.07560
07560
.07640
_.07540
.07610
.07400
07540
.07600
.00003

CAB
08030
07320
01200
0T060D
07010
.06950
06930
06660
.08720
06630
06780
~.00043

CAB
.13910
31960
.11930
.11790
13790
.$1890
.13630
.33780
.31630
.11900
.12160

-.00008



CATE 84 aFR 73

NASA WSFC TWT 338 TABULATED DATA LISTING

uSFC TWT 338
REFERENCE OATA
mer s 7.0900 84, IN  XMRP = 4.3480 IN,
e . 3.3440 IN, YMRP 3 .0000 1IN,
sREF = 4,4600 N, e s 2480 IN,
SCALL = 004D
RN NO, O/ 0 RN/L =
naCH ALPHA oM N 3%
1,398 <10,4680 48870 -, 74690 -.01430
1.198 ~8.470 .36930  ~-.61020  -,03230
1.190 -6.300 30300  -,46720  =,01040
1.190 -4,310 21560  -.33300  -,01070
s.198 ~2.230 43740 -.20360  -.00760
1.190 -.160 08330  -.08290  ¢.00690
1.190 1.930  -.00270 03130  -,00440
1.198 3.960  -.07190 14240  -.00330
1.198 6,050 -.14190 .26160 -.00070
1.198 8.130  -,21420 38190 00000
1.198 10.130 -.27630 49310 00190
GRADIENT  =,0345% 05703 .00089
RN NO, 070 RNA =
MACH ALPHA oM oN oY
2.740 -30.370 13810 -,39990 -.00890
2.740 -8.400 40870  ~=.32410  ~.00860
2.740 -8.340 08400  -.24880  -.00620
2.740 -4.290 05670  ~,18060 - -.00800
2.740 -2,250 03910  -.11410  ~.00440
2.740 -.480 08640 -,04760 «.00300
2.740 1.850  -.00270 02190  -.00380
2.740 3.920 -,02760 .09130 -.00240
2.740 3.980  -.04960 16240 .00210
2.740 5.040  -.07320 .23170 00160
2.740 10,020 -.08630 29550 .00320
GRADIENT -.02045 03313 .00048

SHUTTLE LAUNCH 7308

Pact

({766004)

PARANETRIC DATA

BETA = 000 ORBIN 3

6.14  GRADJENT INTERVAL = ~-3.00/ 5.00
oL CYN CAF €CABO CABS CABHO
00130 .00710 34670 04470 .00000 .07630
.00050 .00630 +35030 04210 .00000 07300
-.00010 .00620 +13090 .03990 .00000 07008
-.00060 .00590 +313540 03840 00000 06770
-.00120 .00520 .16010 03790 .00000 06460
-.00870 00410 +16090 .03790 .00000 .06470
-.00210 .00370 .36020 .03750 .00000 06530
~,00210 00220 .15880 03770 .00000 .06490
-.00240 .00070 .35360 03880 .00000 .06630
-.00260 -,00030 .14530 .04060 .000C0 07030
-.002680 -,00430 .13970 04210 .00000 .06990
-.00019 -.00043 .00033 -.00009 .00000 -.00024

4.65 GRADIENY INTERVAL = -3.00/ 5,00
CBL CYN CAF CABO CABS CABHO
-.00330 00290 .14020 .01420 .00000 02620
-,00300 .00250 .13550 01390 .00000 .02530
-.00110 .00250 .13090 .01370 .00000 02420
-,00100 .00230 12710 .01360 .00000 .02360
-,00090 .00210 12440 01370 .00000 02330
-,00830 .00210 12280 .01400 .00000 .02350
-.00820 .00210 .11990 .01430 .00000 .02370
-.00120 00150 .11790 01440 .00000 .02350
-.00130 .00140 .31680 .01430 .00000 02220
-.00150 00100 .11550 01440 .00000 .02890
-,00170 - 00150 .11850 01470 .00000 .02060
-.00003 -.00008 -,00112 .00011 .00000 .00001

3s

{26 aPR 72 )

CAB
.32310
+11330
.13000
.310620
-10260
.10260
.10290
.10260
.30520
+31070
.13200
-.00033

CAB

04050
.03930
03790
03730
03700
.03760
.03800
.03000
.03660
.03630
.033530
.ooo12



OATE 84 AP T2

MACH

4,959
4,939
4,939
4.959
4,959
4,959
4.90%9
4.959
4,959
4.959
4.959

REFERENCE DATA

7.8900 sa.

3,3440 N,

4,4800 IN,
0040

ALPHA
-30.200
-8.2680
-8,260
-4.220
-2.210
~.470
1.830
3.870
$.900
7.910
9.080
GRADIENT -

NASA MSFC TWT 538 TABULATED DATA LISTING

HSFC TWT 338
IN  XMRP = 4,3480 IN,
YMRP = .0000 IN,
DIRP 3 +2480 IN,
RUN NO, O/ 0 RN/ =
CLM . oN cr
07990  -.31540  ~-.00520
.0%620  ~-,25210  ~-.00500
04240  -,19500  -,00330
02770 ~-.14400  -.00470
01760  -.09290  -.004350
08010  -.04170 .00010
00360 .00630 .00380
-.00400 .05730 .00040
-.00720 10350 .00360
-.01830 14750 .00370
-,02610 19270 .00230
«,00384 02482 00082

SHUTTLE LAUNCH

4.90 GRADIENT INTERVAL =

cBL
-.00080
=.00040
=-.00070
~.00090
-.00070
-.00020
-.00030
-.00030
«.00050
-.00080
-.00140

.00008

CYN

00280
.00300
.00280
00380
.00240
.00200
00230
00180
00210
.00200
.00280
,00001

1108

CAF
.14530
13730
.33060
.12330
.12020
«41660
13260
10870
+30740
«30530
.10420
-.00200

(166004)

Pact

19

t8 ara 72 )

PARAMETRIC DATA

€ = 000 ORBIN =

gos 5.00
CABO CABS CABHO
.00260 .00000 .00600
.D0260 00000 .00600
.00260 00000 .00590
.00270 .00000 .00560
.00280 00000 00580
.00280 .00000 00570
.00280 .00000 .00600
.00290 00000 00570
.00290 .00000 .00540
.00300 00000 .00530
.00300 .00000 00480
.00002 .00000 -.00000

00670
00610
00060
.00660
00970
00050
.00880
.00860
00830
00810
.00790
.00000



DATL 34 ara T2

GREF
LREF
SREF
CALE

MACH
.804
804
.804
804
.604
804
804
+604
.604
604
.804

.803
003
803
.80
.001
801
801
801
808
003
.801

REFERENCE DATA

7.6900 8Q. IN

3.3440 N,
4,4€00 N,
0040

BETA
=10.080
-8.130
«6.090
4,060
~2.030
.000
2.020
4.0%0
6.080
8.110
10.070
GRADIENT

BETA
~10.3180
-8.200
-8.330
-4,100
-2.030
.000
2,030
4,080
6.130
6.180
10.130
GRADIENT

XMRP
YMRP
IMRP

NASA MSFC TWT S38 TABULATED CATA LISTING

MSFC TWT 338
s 4,1480 IN,
s 0000 IN,
3 <2480 IN,

RUN NO, 20/ 0

(48 )

02530
02420
02740
02700
02950
03210
03200
03360
.03440
.03520
03380
00077

CN
-.06190
-.06260
-.06520
~.06340
-.06350
~.06400
~.06440
-.06440
-.06920
-.06540
-.06850

 -.00024

RUN NO, 19/ 0

cLM

03470
03340
.03800
04250
04530
05210
04840
.04680
04360
.04320
.03980
.ooos7

CN
~.06450
~.06670
-.07080
-.07700
-.07750

. =.088350

-.08230
-.08330
-.07890
-.07250
-.07160
-,00066

RN/L =

(44
32690
26600
«19740
«34030
07850
01290
-.05290
-.11820
~.17890
-.23860
-.30540
-.03199

(44
34730
27630
.21050
14740
.D8490
.01190
~.06020
-.12840
-.19150
~.25650
-.32180
-.03408

SHUTTLE LAUNCH.

4.36  GRADIENT INTERVAL =

CBL

05590
04680
03560
02590
01430

.00390 -

-.01030
-.02200
-.03250
-.04310
-.05330
-.00593

CYN

.04000
03370
02620
03950

~-.01130

00060
00960
.01930
.02660
03340
04070
00486

T108

5,42 GRADIENT INTERVAL = -5.00/

CBL
05660
04500
03530
02540
01530
.00290
=.01030
-.02220
~.03270
~.04280
-.05330
~.00591

CYN

04080
.03350
02940
02270
.01520
00340
.01300
.02230
.03010
.03670
04280
00588

ALPHA =
-5.00/ $.00

CAF €AB0
02148 02180
.03080 .02090
03670 .02020
.Da220 02120
04480 02250
04490 02210
04680 .02200
04330 02190
03940 02130
.03400 .02170
.02810 .02260
.00021 .00004

.00

(Y CABO
.03860 .02510
04670 .02420
08720 .02330
06100 02340
.06390 .02460
06440 02170
06180 02440
.06070 .02390
03700 .02350
05240 .02350
.04680 .02450
-.00013 .00004

Paet

(A€6003) t 28 arR

PARAMETRIC DATA

CABS

00000
.00000
00000
.00000
.00000
.00000
00000
00000
.00000
.00000
.00000
.00000

CABS

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.00000
.00000
.0oo0o

ORBIN =

CABHO

05080
+04480
04080
03560
.03260
.03370
03370
03610
.03950
04420
04830
.00008

CABHO

.05450
.05070
.D4230
.03930
03760
.03960
.04080
.04370
04490
.04890
03100
.00039

n )

-1.%00

CaB

07270
.06570
06300
03710
08530
.05300
.08580
.03800
06090
06590
07100
00012

CAB

07970
07500
06350
.06280
.De230
.06130
.06320
06370
.06840
.07240
.07630
.00042



DATE 84 arR T2

-804
904
«904
904
904
«904
<904
904
904
904
904

MACH

1.102
1.302
1.102
1,302
1.302
1.302
1.102
1.102
1.102
1.102
1.302

-MSFC TWT 338
REFERENCE DATA
7.0900 82, IN XMRP = 4.3480 IN,
3.3440 IN, YMRP = .0000 IN.
4,4600 IN, IMRP 3 2480 N,
.0040
RUN NO. 36/ 0 RN/ =
BETA CLM cN ey
-30,240 .06430  ~-,08440 .36280
-8,240 ,06610  -.08770 .28930
-6.180 ,06480  -.09110 .21850
«4.310 L06370  -,09190 15240
-2.050 08500  -.08960 .08410
.000 .05520  -.08950  .00770
2.030 .04970  -.08490  ~-.06280
4.090 .06010 -.08950 -.13380
6.150 .06590  ~,09310  -.2016D
8.220 06470  -.08760 ~-.27150
10.210 .06850 °  -.08330  -.34170
GRADIENT  ~-,00041 .00047  -.03512
RUNNO., 16/ 0 RN/L =
BETA LM CN cr
-30,310 .03630  -.07630 .37340
-8.310 .07360  -.09080 .29600
-6.220 .08090  -.09600 .21800
-4.140 .08%520  -.09990 .14440
-2.070 .08730  -.09900 .07430
.000 .090850  -.09930 .00220
2.060 .08950- _ ~-,09980  -.06950
4.130 .08950  -,09970  -.13870
6,200 .08830  -.09950  -.21090
8.290 .07970  -.09560  -.28640
10.300 .068310  -,08490  -,36240
GRADIENT .00053  -.,00002  -.D3435

SHUTTLE LAUNCH

$.72  GRADIENT INTERVAL = =8,
(<18 CYN CAF
06270  ~-.04050 .06330
.05150  -.03570 07120
.03950  -,03000 08280
.02820  -.02490 .08710
01550  ~-.01700 08770
.00450  -.00090 .08700
-.01130 .01500 .08590
-.02400 .02420 .08620
-.03640 .03210 .08080
-.04960 .03830 .07620
-.06050 04350 .07030
~.00641 .00636  =.00018
6.05 GRADIENT INTERVAL = -5,
cBL CYN CAF
07810  -.03880 13540
.06350  -,03150 .14210
.04700  -.D2460 14760
.03140  ~-,01570 .15320
.01590  -.00710 .15470
.00000 .00350 15650
-.D1530 .01290 .15360
-.03060 .02110 .15350
-.04620 .02940 .14960
-.06230 .03620 14480
-.07780 .04370 .13600
" -.00752 .00453  -,00002

NASA MSFC TWT 336 TABULATED DATA LISTING

1101

PacE 17

(A66003) (28 aPR T2 )

PARAMETRIC CATA

ALPHA = 000  ORBIN = -3 .500
0o/ $.00

CABO caBs CABHO cas
02680 00000 05580 .08260
02640 .00000 05270 .07920
02570 .00000 .04700 07280
02650 00000 04390 .07050
.02790 .00000 .04170 .06360
.02630 .00000 04210 06840
02750 .00000 .De390 07150
02670 .00000 04610 .07280
02580 .00000 04900 .07480
.02610 00000 05260 .07870
.02660 .00000 05510 08160

-.00000 00000 00032 .00032

oo/ 5.00

CABO cABS CABHO cAB
04000 .00000 .08070 12070
.04310 .00000 07870 .13990
04090 .00000 .07810 .14900
.04030  .00000 07730 31790
04150 00000 07820 .11960
04340 .00000 07860 .12040
04190 .00000 08090 .1220b
.04360 00000 07990 .12160
04180 .00000 07980 .12360
.04150 .00000 .08130 .12280
04340 .00000 .08270 .12620
.00018 .00000 .00036 00030



OATL 24 PR T2

MASA MSFC TWT 338 TABULATED DATA LISTING

Pacs 82
MIFC TWT 538  SHUTTLE LAUNCH no ta65009) {88 aPR T2 )
REFERENCE OATA PARAMETRIC DATA
OREF = 7.6900 8d. IN XMRP = 4,3480 1IN, ALPHA 3 000 ORBIN = -3.300
LREF = 3.3440 IN. YMRP = ~0000 IN,
BREF s 4,4600 IN. MRP = 2480 IN,
SCALE = .0040
RUN NO, 37/ 0 RN/L = 6.09 GRADIENT INVERVAL = -5.00/ 3,00
MACH SETA (<4 ] CN cY cBL CYN CAF CABO CABS CABNO CAD
1.499 ~310.360 00470 -.03150 .38270 07360 -.03420 .13860 .04000 00000 07940 31940
3,199 «0.340 01700 ~.03690 30330 .06300 -.02920 14740 .04000 .00000 07420 +43420
1.199 ~6.250 .0g810 ~,04640 «22290 04680 -.02220 .15260 03940 .00000 07370 .13120
1.109 -4,160 03590 ~.05340 «-34610 .03080 -.01360 .13750 .03820 .00000 06910 30740
1.109 -2.080 03810 ~.08390 07430 .01530 =.00560 35720 .03870 00000 06830 .307090
1.199 -.010 04130 -.03430 .00100 -.00020 00390 .15890 .03860 .00000 06680 +10340
1.199 2.060 .04020 -.05270 -.07080 -.01340 01220 +15530 .03860 00000 .07070 10940
1.199 4,340 04310 ~.05440 ~.34240 -.03130 .02000 .15560 03940 -,00000 07210 .13180
1.199 8,220 .03590 -.05060 -.24740 -.04770 .D2810 .15330 04050 .00000 07390 «33450
1.199 8.320 .02360 ~.04380 -.29720 -.06370 .03530 «34830 04000 .00000 07630 «31640
1.199 10.340 .01537 ~-.03720 ©  -.37640 -.07650 03940 .43970 .04300 .00000 07600 .32130
GRADIENT .00060 -.00004 ~-.03482 -.00747 00433 -.00027 .00011 .00000 .00040 00081
RUN NO. 128/ 0 RN/L = 7,05 GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CLM CN (44 cBL CYN CAF CABO CABS CABHO CAB
1.972 =10,430 01620 -.05540 38320 05940 -.04850 431940 02470 .00000 04400 06870
1.972 -8.380 02120 ~.09440 30490 .05050 -.03980 .12110 .D2400 .00000 04220 06630
1.972 -6,.260 02290 -.05160 22460 03900 -.02840 .12220 .02390 .0o000 04340 06340
1.972 -4.360 .02480 -.05150 «34730 .02630 -.01910 .12320 02360 .00000 03840 .06200
1.972 -2.090 .02390 -.04900 07350 01330 -.00920 .32280 .02330 .00000 03720 06060
1.972 .000 02430 =.04740 00860 -.00030 .00370 .12220 .02250 .00000 .03600 03860
$.972 2.100 02390 -.04680 -.07030 ~.01360 .01220 12340 .02290 .00000 .03680 .05970
1.972 4,170 .02220 ~.04730 ~.34250 -.02660 02180 .12240 " .02360 .00000 .03860 06220
1.972 6.270 .02040 ~.04680 -.22040 ~-.03930 - ,03180 .12300 02380 .00000 .04000 .06380
1.972 8,370 01750 ~.04900 -.30050 -.05110 04220 .12330 .023500 .00o00 04360 066860
1.972 10.420 01190 ~.04670 ~.37770 -.06010 .05180 .12160 .02630 .00000 .04360 06990
GRADIENT -.00023 .00051 -.03469 -.00636 .00495 -.00005. ~-.00002 00000 .0ogoo ~.00002



OATE 24 PR 72 MASA MSFC TWT 3538 TABULATED DATA LISTING PacE 39

MSFC TWT 530  SMUTTLE LAUNCN 1108 GAGS003) (28 APR T2 )
REFERENCE OATA ) PARAMETRIC DATA

sREF = 7.0900 89. IN XMRP = 4.3480 IN, ALPHA 3 L0000 ORBIN =  =1.300

LREF s 3.3440 IN, YMRP 3 .0000 IN.

SREF = 4,4€00 1IN, MRP 2 2480 IN,

SCALE = 0040

RUN NO, 360/ 0 RN/L = 4,32 GRADIENT INTERVAL = <-5.00/ $.00

MACH BETA cLM N cy cBL CYN CAF CABO €8s CABHO cap
2.923  -10.230 01390  -,05250 .34010 04360  -.03910 .12250 .D1420  .0D00D .02400 .03820
2.028 -8.230 01760  -,D5290 .27620 .03640  -,03090 .12230 01390 .D0000 .02390 03780
2.925 «8,170 01870  -,D5200 .20650 .02790  -,02340 .12220 .01350 .00000 .02420 .03700
2.923 ~4.110 .01960  -.05230 13560 .01840  -,01430 32160 01340 .00000 02410 03730
2.925 -2.070 .01960  ~-,05140 06960 .00890  -.00670 .12260 .01370 00000 .D2290 .03660
2.923 ' .000 .02220  -,04880 .00230  -.00010 .00160 .12120 .01400 .00000 02370 03770
2.923 2.030 .02070  -.04650  -.06320  -.00950 00880 .12270 03410 .00000 02400 .03810
2.925 4.100 01960  -.04260  -.13170  -.01870 .01660 .12320 .01390 .00000 .D2460 03850
2.925 6.160 01850  -,04300  -.19930  ~-.02840 02500 .12380 .01430 .00000 02480 03910
2.923 8.220 01530  -.04360  -.26990  ~-.03700 .03270 .12520 .01450 .00000 .02520 03970
2.923 10.200 .01060  -,04430  ~-.34040  -.04450 04020 .12570 01460 00000 .02580 04040

GRADIENT .0000s8 .00318 ~.03248 -.00451 .00379 00016 .00007 »00000 00010 .00017



OATC 34 APR T2

SREF
LREF
BREF
sCALE

MACH
399
399
+899
599
«999
399
<399
399
599
<999
.599

NSFC TWT 530
REFERENCE DATA
7.0900 84, IN XMRP s 4,480 IN,
3.3440 IN, YMRP 3 .0000 N,
64,4600 IN, IWRP = «2480 IN,
0040
RUN NO, 30/ 0 RN/L =
ALPHA LM CcN cY
-10.460 .33150 -,67190 -.03000
~8.400 .11560 -.56460 -.03080
-6.,410 .09270 -.45050 =.01360
4,340 06760 ~.32880 -,00650
-2.270 04370 -.20670 ~.00260
-.200 .01420 -,09080 -.00350
1,060 -.01230 .03270 -.00190
3,920 -.04970 .14890 =,00280
5.980 -.07690 25610 00090
8.040 -.30270 37140 .00240
10,030 -.12630 .48100 .00270
GRADIENTY -,01397 05786 .00039
RUN NO, 29/ 0 RN/L 3
ALPMA CLM CN cy
-10,700 .43600 -.71620 -.05200
-8.670 13240 -.681100 -,00760
-6,350 12420 -.49990 -.00720
-4 ,440 00550 -.36160 -.00610
2,340 04910 -.22780 -.00250
-.230 02400 -.10720 ~.00230
1.860 -,00980 .02010 -.00110
3.930 -.06660 .13970 -,00360
6,030 -.10180 .26640 .00330
8.140 -.34070 .40230 .00520
10,150 -.35350 .50070 .00400
GRADIENT -,01733 03974 00050

SHUTTLE LAUNCH

4.54 GRADIENT INTERVAL = -5,
(=18 CYN CAF
.00060 .00180 084350
.00000 00260 08310
-.00030 .00270 .08750
.00000 .00370 08670
~,00070 .00210 .08830
-.00090 00110 087680
-.00030 .00390 .08730
. =.00140 00090 06260
-.00130 .00020 .07940
-.00160 -.00030 07270
-.00290 00100 06890
~.00082 -.00009 -.00044
5,42 GRADIENT INTERVAL = -5,
cBL CYN CAF
.00090 .00090 «33310
.00140 .00100 «13340
.00140 .00080 .431130
00130 .00040 .11360
.00120 -.00050 .11810
.00080 -.00190 .11720
-.00040 .00030 .41200
-.00050 .00040 .10320

.00000 -.00310 09760
~.00080 -.00350 .08360
-.00180 -.00210 .08010
-.00028 .00001 -.00128

MASA MSFC TWT $38 TABULATED DATA LISTING

730181

PacE 30
(asc00s) (21 4PR T2 )
PARAMETRIC DATA
BETA = .000 ORBIN = -3.300
0o/ .00
€ABO CABS CABHO CAB
.03670 .03300 .04690 09670
.01670 .03400 .04410 .09500
.01550 03330 .03930 .08800
.01630 .03260 .03920 .08820
.D3540 03160 .03650 .08370
01620 03070 .03360 .08270
.01700 .02950 .03420 .08080
.021870 .02930 .03410 .08220
.01950 .03030 .03250 .08230
01910 .03030 .03540 .08490
.02010 .03010 03560 .08590
00031 -.00042 -.00061 -.00072
00/ 5.00
CABO' CABS CABHO CaB
.02590 .03510 .06020 .12130
02320 .03600 05590 .13520
.02080 .03630 .05380 .30920
.02030 .03%60° .04780 .10380
.01880 .03400 .04330 .09670
01950 .03220 .04270 09430
.02060 .03170 040350 .09300
.02120 .03250 .04040 .09430
.02160 .03270 .04030 .09470
.02230 .03300 .04370 .09910
.02450 .03360 .04630 .10450
.00017 -.00041 -.00087 -.00109



DATE 24 APR 72

MASA MSFC TWT 338 TABULATED DATA LISTING

SHUTTLE LAUNCH

MSFC TWT 438
REFERENCE DATA
BREF s 7.8900 84, IN XMRP 3 4.3480 IN,
LREF = 3,3440 IN, YMRP 3 0000 IN.
BREF = 4,4600 IN, IMRP = .2480 IN.
SCALE = .0040
RUN NO, 28/ 0 RN/L =
MACH ALPHA CLM CN cy
901 -30,810 .19160 -.79410 ~.01130
903 -0,740 47170 -,65830 ~.01230
901 -6,620 13410 ~-.53730 -.03050
.901 ~4,470 31840 -.38950 -,01090
.901 -2.350 07230 -.24310 -.00840
901 -.,230 .03970 -.31610 -.00330
901 1,070 -.00610 01360 .00040
908 3.940 -,07130 +33910 -.00130
901 6.020 -.13080 .27340 -.00110
901 8.150 -.16710 .40130 .00200
.908 10,1600 -.18360 .50340 .00220
GRADIENT ~.02175 06245 .00133
RUN NO, 26/ 0 RN/L =
MACH ALPHA CLM CcN cY
1,102 -31.010 «29920 -.95360 -.01410
1.102 -9.880 25540 -.76790 ~.01170
1.302 -6,680 .21620 -.59760 -.00830
1,102 -4,510 .17300 -.44000 ~.00610
1.102 -2,350 .12290 -.26330 -.00450
1.102 -.210 .07290 -.13560 -.00180
1.302 1.930 02900 .00340 -.00030
1.102 4,010 -.04620 .14880 00170
1,102 6.150 -.33340 .29360 .00030
1.302 8,280 -.15820 .43270 .00240
1.102 10,340 -.19030 .55860 .00390
-.02495 .06868 .00093

GRADIENT

T301 81

Pact 23
(A66D06) (28 aPR 72 )

PARAMETRIC DATA

BETA 3 000 ORBIN = . -3.3500
8,76 GRADIENT INTERVAL = -5.00/ 5.00
CBL CYN CAF CABO cABS CABHO (< 1:]
80370 -.00010 +34730 .03030 .03410 06660 313110
00250 00150 «34890 -.02690 03600 .06010 4290
.00200 .00090 14960 02380 03750 05570 .33700
.00020 .00160 .15220 .02230 ..03660 .03090 +41030
-.00060 .00230 .15150 .02210 03440 04750 +30430
.00040 -.00070 +14310 02140 03270 04520 .09930
.00010 -.000sS0 33510 02330 03170 04390 09710
-.00040 =.00140 .12670 .02210 03220 .04200 09640
-.00130 -.00090 .11860 .02330 03450 .D4380 .40470
-.00090 -.00080 «33100 02460 03340 04730 «30540
-.00270 -.00310 30730 .02650 .03350 .08130 .33130
-.00002 -.00042 -.00320 -.00006 -.00057 -.00102 -.00164
8.07  GRADIENT INTERVAL = -5.00/ 5.00
Bl CYN CAF CABO CABS CABHO CAB
.00060 .00680 +23430 04130 04240 07610 .15990
00050 .00680 24090 .03960 04280 .07390 .15630
.00000 .00770 .24800 03850 .04300 07080 .43240
-.00060 00670 «24880 .03900 04350 06980 «15240
-.00020 00660 +24930 .03900 .04250 08720 34880
-.00140 .00630 .24370 03910 04190 06850 34960
-.00180 .00640 24140 .03940 04000 .oeero .14890
-,00200 .00590 23070 .04020 .04150 .06690 .14870
-.00250 .00570 .22470 .04030 04190 .06530 .34760
-.00300 .00560 23590 .04320 .04190 06610 .34920
-.00370 .00%10 .20740 .04200 04350 06490 .14850
-.00021 -.00008 ~-.00206 .00013 -.no027 -.00020 -.00034



DATL 84 APR 78

1.203
1.203
1.20%
3,203
3.203
1.203
4.203
1.203
1.203
1.203
1,203

MACH

1.966
1.966
1.966
1.966
1.96¢
1.968
1.968
1.96¢
1.966
1.966
1.968

MASA MSFC TWT 530 TABULATED DATA LISTING

MIFC TWT 338  SHUTTLE LAUNCH

REFERENCE DATA

7,8000 84,

3,3440 IN,

4,4600 IN,
0040

ALPHA
=-343.070
-8.920
~6,720
~4,540
-2.3710
-,.220
1,920
4.040
8.170
8.320
10.390
GRADIENT

ALPHA
~33.160
-9.050
-6.630
-4,630
-2.440
~.24D0
1.930
4,110
6,250
8.420
10.520
GRADIENT

110188

IN  JMRP = 64,3480 IN, BETA =
YMRP 3 .0000 IN,
IHRP = .2480 IN.
RUN NO. 27/ 0 RN/L = 6,32 GRADIENT INTERVAL = -3,00/ $5.00
CLm CN cy CBL CYN CAF CABO
24480 ~.09920 -.01420 .00060 .00350 .24020 03870
39110 ~.70690 ~.01340 .00000 .00380 24860 03560
.14770 -.53770 -.00980 -.00060 .00340 .25370 .03340
.34300 ~.38430 -.00660 -.00300 .00130 25210 .03390
07980 ~,24750 =,00460 -.00380 00150 .25390 .03320
84620 ~.31420 -.00310 -.00240 00370 .25370 .03320
013710 .08360 -.00150 -.00210 00150 «24690 .03390
=.04960 .13020 .00850 -.00210 .00070 «24040 03480
-.10050 20420 .00290 -.00210 -.00070 «23340 .03590
=.13360 41240 .00550 ~.00280 -,00130 22650 03740
-.15200 53450 .00700 ~.00310 -.00060 21960 .03900
~.01804 06201 .00090 ~.00032 -.00004 ~.00341 .00032
RUN NO, 332/ 0 RN/L = 7.04 GRADIENT INTERVAL = -35.00/ 5.00
CLM CN (44 CBL CYN CAF CABO
.10720 ~.69740 ~.00440 -.00030 -.00020 24790 02440
00280 -.37440 ~.00450 -.00020 -.00050 24740 02430
.08420 ~-.43170 -,00270 -.00010 -.00060 23960 02440
.03510 ~.30500 00040 .00000 -.00110 .23540 02400
01860 ~.18960 .00210 .00000 ~.00150 .23240 .02400
00170 -.07060 .00340 .00000 -.00150 22760 .02380
~.08610 .04060 .00420 .00000 -.00090 .22560 .02370
~.03380 .14750 .00500 -.00020 -.00080 .22160 02410
-.06050 .25110 00380 -.00020 -.00080 22480 .D2420
-.07420 .35340 .00570 -.00030 -.00080 .22070 .02420
-.00100 .45650 00740 -.00030 -.00020 21490 02430
-.00008 .05196 .0o0s2 -.00002 .00008 -.00155 -.00000

{ass00s)

CADS
04030
04000
03950
.04030
03890
03800
03720
03780
03870
«03890
.03890
~.00029

cABS

01760
01920
02010
01990
.02100
.02120
.02060
.02070
02190
.D2280
.02370
.00006

Page 22

PARAMETRIC DATA

CABNO

07620
07120
06670
06720
.06220
.06020
05870
05910
.03980
06090
06200
00092

CABHO
04800
04590
04350
.04330
04310
.03930
.03890
.03840

«03690
03630
.03620

-,00083

(8 aFR 72 )

ca8
.15530
.14680
.13970
34130
+3$3440
.13150
12990
.13180
.13450
.13730
.14010
~.00110

CAB
.0903D
.08940
08800
08730
.08620
.08430
.08320
.08340
.08300
.08350
.08430

-.00048



DATE 24 ara 72

MACH

8.740
2,740
2,740
8.740
2,740
2.740
2,740
2.740
8.740
3,740
2.740

4,939
4,939
4,939
4,959
4.959
4,999
4,939
4,959
4,959
4.9%59
4,939

NASA MIFC TWT 538 TABULATED DATA LISTING

REFERENCE DATA

7.8900 84,

3,440 IN,

4,4600 IN,
0040

ALPHA
~30,.690
-8.660
-6.550
~4,430
~2.340
-.210
1.070
3.990
6.090
8.190
10.220
GRADIENT

ALPHA
~10,310
-8.340
-6.320
~-4,260
~2.240
-.470
1.060
3.900
5.940
7.980
9.940
GRADIENT

NSFC TWT 338
IN XMRP = 4,3400 IN.
YMRP = .0000 IN,
DIRP 3 <2480 IN,

RUN NO, 135/ 0 RN/L 3

CLM CN (44
.03640 -.576820 ~.00960
02290 ~,46880 =.00630
00980 -.35600 =.00440
.00240 ~.25650 -.00260
-.00240 -.13760 -.00160

-,.00030 ~-.06360 -.00120
-.00080 02630 -.00090
-.00390 «31490 .00080
-.01340 20760 00260
-.02180 .30340 .00290
~-.02970 39770 .00390
-.00054 04403 .00036

RUN NO, 356/ D RN/L =

CLM CN (44

.01060 ~.43990 ~.00420
00730 =.34930 .00060
00720 -.27380 .00080
00840 -.19840 .00110
.03220 ~.13210 .00000
01940 -.08260 .00370
.02050 .0035%0 .00030
.02430 .06980 .00060
.02530 .34210 00240
02300 23450 .00420
02160 28070 00290
00396 03291 -.00003

SHUTTLE LAUNCH

4,65 GRADIENT INTERVAL =

cBL
-.00140
-.00130
-.00310
-.00130
-.00160
-.00320
-.00130
-.00190
-.00150
~.00370
-.00180
-.00003

4,91 GRADIENT INTERVAL =

cBL
~.00130
=.00040
-.00120
=.00050
-.00040
-.00050
-.00140
-.00040
-.00050
-.00040
-.00060
-,.00002

CYN

.00190
.00200
.00380
.00160
.00130
.00180
00390
.ov2ro0
.00220
00280
.00250
.00013

CYN

00140
.00210
.00200
.00190
.00180
.00260
.00170
.00200
00190
00270
.00300
.00002

730183

BETA =

-5.00/ 5.00

CAF CABO
«23560 01520
22960 01530
22500 01520
22130 .01510
.21870 .01500
.21610 .01480
.21360 031450
.23220 01410
.20960 01400
.20730 01360
20450 031290
-.00810D ~-.00012
-5,00/ 5.00

CAF CABO
.23170 .00230
-20420 .00250
.19790 .00270
.19220 .00270
.18710 .00280
.46210 .00280
17940 .00280
47410 .00280
.16980 .00290
+16960 .00290
17160 .00270
-.00215 . .0000%

(AS6006)

PAGE

PARAMETRIC DATA

CABS
01140
03360
.01200
01240
01240
.01240
03220
01190
.01380
.01380
01200
-.00006

CABS
.00260
.0o2ro
00270
00270
.poz2ro
.0o270
.00260
00260
00270
00260
.002eé0
-.00001

ORBIN =

CABHO
02860
02000
02700
.02590
02310
02490
02420
02340
02240
.D2220
.02100
-.00028

CABHO
00600
.00600
00600
.00580
.00600
.00600
.00580
00580
00870
.00530
00470
=.00003

23

(23 APR T2 )

-3.3500

cAB

05540
.05500
05430
03360
.05260
.05220
.0%100
04940
04830
04770
04610
.00047

CAB
.01100
01420
01160
01130
01360
01160
.03340
01110
.01140
01000
.01000

-.00003



OATE 24 APR 73

MSFC TWT 538  SHUTTLE LAUNCH 130383
REFERENCE DATA
;mEr = 7.0900 8@. IN XMRP 3 4.3460 IN,
LRLF = 3.3440 IN. YMRP 3 .0000 IN.
SREF = 4,4600 IN, IRP = .2480 IN,
scaLE = 0040
RUN NO, 33/ 0 RN/L 3 4.54 GRADIENT INTERVAL = -5,
MACH BETA LM CN (4] CBL CYN CAF
.600  ~-30.0%0 -.02180  -,D3060 .29710 .04530  -.04750 .06320
600 -$.100  -,D1670 -.08120 24750 .03890  -,04220 .06600
600 -6,070  -,01500 -.08110 .38820 .03050  -,03450 07140
.$00 -4.030 -,00790  -.D3630 12850 .02310  -,02510 .08080
.e00 -2.020 -,00270 -.06090 07470 .01180  -~.01450 .08910
.00 .000 .00460 -.06530 01540 .00180  ~=.00230 .08970
.600 2.020 .00080  -,06320 -.04630  -.00850 .00840 .09040
.600 4.040 -,00450 -.05570  -.10730  ~.01860 02140 09210
600 8.060 -.03150 -.08580  -.16620  -.02780 .03240 .08630
.600 8.090 -,01690  -.05620 ~-.22120  -,03590 .04320 .08400
.00 210.040  -,02350 -.04980 =-.27960  ~,D4400 .04770 .07810
GRADIENT .00053 .00014  -,02034 -.00493 .00573 .00118
RUN NO. 32/ 0 RN/L = 5.43 GRADIENT INTERVAL = -5,
MACH BETA cLM oN cY CBL CYN CAF
797  -10.340  ~-,00960  -,05110 .32300 .04820  -.05010 .08010
797 -0.470  -,00480  -,05750 .25830 03700  -.04110 08860
797 -6.130 .00700  -,06870 .20270 .02950  -.03550 .09970
97 -4,080 .00930 -,07570 .14040 .02080 -.02620 .10670
797 -2.040 03420 -.08350 .08040 .01220  -.01880 .11230
.97 .000 .01560 -.08770 .D1350 .00200  -.00350 .11290
197 2.030 .01390 - -.08460  ~,05650  -.0087D .01240 .11560
797 4.070 .00920 -.08000  ~-,32120 -.03830 .02510 .11430
197 6.090 .00340 -.07110  -.18370  -.02760 03540 .11140
797 8.160 -,00070 -.06680 -,24690 -.03650 04240 .10900
797 10.120  -.00930 -.08080  -.30620  -.04440 .05320 .10010
GRADIENT  -.00002 -.00048  ~-.03240  -.00486 00676

NASA MSFC TWT 538 TABULATED DATA LISTING

PactE 24

fassoer) t 81 aPR T2 )

PARAMETRIC DATA

ALPHA = 000 ORSIN = -3.300
0o/ 3.00
CABO CABS CABHO CAB
+02400 03260 .04420 30130
02300 .03310 04210 09840
02160 .03340 .03830 09340
01860 03320 03490 00680
01640 03310 .03250 08210
01450 03290 03450 00210
01650 .03130 .03350 .00340
01910 02890 03140 07950
.02110 02580 .03660 08350
02270 02340 .03500 08520
.02560 .02300 .04390 .09070
.0000s -,00053 -.00020 -.00066
oo/ 5.00

CABO CABS CABHO CAD
.03160 03740 .05180 .12090
2780 .03730 04830 .11370
02370 .03670 .D4490 .10540
02160 .03660 .04340 .10370
.01930 03610 .04300 09830
01940 .03430 04250 09820
.02060 03290 .04280 09640
.02090 .03080 .04360 09540
02370 02910 .04530 09020
.02670 02700 .04400 09760
.03090 02580 04020 .10%00

-.0000% -.00073 .0ooos -.00072



DATE 34 atn 72 MASA MSFC TWT 538 TABULATED DATA LISTING Past 23

NSFC TWT 338  SHUTTLE LAUNCH 7101381 (ASE0DT) (23 APR T2 )
REFERENCE DATA PARAMETRIC DATA
SREF = 7.6900 82, IN XMRP 3 4,3480 IN, ALPHA = 000 CORBIN = -3.500
LREF s 3.3440 IN, YMRP = .0000 IN.
BREF = 4,4800 IN, IMRP = .2460 IN,
SCALE = 0040
RUN NO. 33/0 RN/L = 35,76 GRADIENT INTERVAL = -5.00/ 5,00
MACH BETA cLM CN cy cBL CYN CAF CABO CABS CABHO CaB
903 ~10,190 .03030 -.06860 34670 04730 -.0%440 .13090 .03280 03670 05410 12370
903 -0.210 02380 ~.07990 .20160 .03890 . ~.,0471D 32890 .02930 .03680 05040 43650
.903 -6,150 .02730 -.08960 .23010 .02880 -.03760 .32890 .02550 03730 .04870 .11340
.903 -4 ,090 .03030 -.09830 .14480 .01990 -.02930 .13550 .02280 03710 04780 .10780
.903 -2,040 .035200 ~.09860 .08380 .01190 -.02000 .13970 .02130 .03640 04740 .10490
.903 .000 .03480 -,10090 .01320 .00220 -.00450 *  .14250 .02110 .03450 04650 .10220
503 2.040 02800 -.09350 -,06190 -.00880 .01400 14570 .02140 .03230 04550 .09930
.903 4,060 .02610 -.09640 -.12780 -.03700 .02670 .14600 .02200 .03040 .04680 09940
503 6.130 02490 -,09410 -.19430 -.02640 .03830 .34250 02430 02870 04690 .40000
903 8.390 01850 =.08240 ~.26110 ~.03570 04760 .13630 .02700 02750 04810 .10270
903 10,160 01360 -.07340 -.32600 -.04490 .03490 .12640 .03150 .02660 .05190 .11020
GRADIENT -.00063 00044 -.03390 -,00464 .00718 .00133 -.00007 -.00086 -.00018 -.00309
RUN NO. 35/ 0 RN/L = 6,14 GRADIENT INTERVAL = -5.00/ 5.00
HACH BETA cLM oN Y CBL CYN CAF CABO cABS CABHO CAB
1.099 -10,260 .02720 -.08410 .36990 06690 -.0856€0 .20800 04320 04330 .07510 .15980
1.099 -8,270 04190 ' =,09590 .29180 .05420 -.04390 21330 .04100 04390 07400 .15910
1.099 -6.190 .035090 -.10530 21490 .04030 -.03260 .22520 .03930 04360 .07040 .15340
$.099 -4,120 03840 ~.11480 .14450 .02700 -.02260 23510 .03830 04320 .06910 .15070
1.099 -2,060 .06330 -.11810 07530 .01370 -.01080 .23820 .03910 04330 .06920 15170
1,009 .000 .06590 -.12030 .00340 -.00040 .00310 .24050 .03870 .04320 .06940 .15140
1.099 2.03%0 .06340 ~.1395%0 -.06800 ~.03420 .01570 .23920 .03960 .04260 06890 .15120
1.099 4,110 .06380 -.11900 -.13720 -.02740 .02730 23850 .03890 .04070 06750 .14720
1.099 6.170 .05340 -.14340 -.20630 -.04020 .03720 .23370 .03990 .03950 .06840 .14790
1.099 8.2%0 .04400 ~.30460 -.28220 -.05360 .04780 .22930 .04180 03840 .06920 .14950
1.099 10,250 .03350 -.09460 -.35620. ~-,06640 .05720 .22360 04270 03790 .07060 .15120

GRADIENT 00034 -.00048 -.03436 -.00665 00614 .00038 .pogos -.00029 -.00037 -.00036



0ATC 34 APR T2 MASA MIFC TWT 330 TABULATED DATA LISTING Pact 8s

NEFC TWT 338  SHUTTLE LAUNCH T30183 (A88007) (28 aPR T2 )
REFERENCE DATA PARAMETRIC OATA
i
SREF s T7.8900 4. IN XMRP 3 4,3460 N, ALPHA = 000 ORBIN = ~3.500
LREF s 3.3440 IN, YMRP = -0000 IN,
SREF 4.4800 IN, INRP = <2400 IN,
KALE = 0040
RUN NO, 34/ 0 RN/L 3 6,16 GRADIENT INTERVAL = ~3.00/ $.00
MACH BETA CLM CN (44 CBL CYN CAF CABO CABS CABNRO CAS
3.808 -10.330 =.01340 -,03960 36840 06340 <.044€0 22470 03790 +03900 08750 34450
1.8060 -8.300 00210 -.06880 .20600 .05310 =.03350 22950 03860 .03890 .06300 14260
1.20¢ -6.220 01380 ~.07680 .21050 .03920 -.02530 23790 03650 03850 06190 -13700
1.306 -4,140 02120 ~.08470 43760 02350 -.01600 «24340 03440 03840 .06140 «313420
1.20¢ -2.070 02680 -,08830 56960 01250 -.00690 .24620 03340 03820 06380 «33330
1.208 «000 02840 ~.09050 -.00370 -.00330 00500 .25020 .03300 .03800 .05990 .13400
1.208 2.040 02620 -.08090 =.07040 -.01430 01460 .24720 .03340 03750 06290 «13390
1.208 4,320 02390 -.08590 -.33910 -.02760 02520 24630 .03380 ° .03660 06410 +13480
1.206 6,200 01860 ~.08320 -.21110 =.04140 -03390 «24400 .03600 .03350 06420 .13580
1.208 8.260 00590 -.07390 -.26080 -.0%520 04510 23970 .03800 03490 .06540 .313040
1.208 10.290 -.00660 -.06700 -,36890 -.06390 .05300 -23600 03830 03450 06670 33950
GRADIENT .00023 -.00015 -.03361 ~.00645 -00504 00033 -.00006 -.00023 .00031 00006
RUN NO, 133/ 0 RN/L = 7.04 GRADIENT INTERVAL = -3.00/ 5.00
MACH BETA CLM CN (44 [=: 18 CYN CAF CABO CABS CABHO (/1)
1,085 ~30,.420 «.00340 -.07480 38520 04680 -.05300 22930 .02400 .02050 04300 08780
1,069 -9.390 ~.00070 -.07190 .31200 03970 -.04350 «23340 .02360 .02090 04370 08630
1.063 -6,890 . -.00140 -.07000 «23430 03060 -.03200 .23360 .02410 02180  .04030 08640
1.908 ~4.190 -.00010 -.08950 15590 .02000 -.02130 .23040 .D2400 .02230 03940 .08580
1.003 -2.100 00000 -.06870 07960 .00990 -.01050 .22900 .02430 02190 .03950 00580
1.963 .000 .00030 ~.06630 00520 -.00020 -.00090 .22700 .02440 .02150 03940 00340
1.963 2.0¢0 -.00030 ~.08640 -.06680 -.00970 .00900 22960 .02370 .02050 .03750 .08300
1.963 4.180 -.00150 -.06550 -.14230 -.01960 01960 .23280 .02410 .02040 .03660 08120
1.963 8.270 =.00260 -.06400 =.21930 -.03050 .03120 .23560 .02410 01960 .03820 .08220
1.963 8.380 -.00280 -.06480 -.29940 ~.04050 04220 «23310 .02460 .02030 04060 00540
1.963% 10,390 -.00450 ~.08460 -.37500 -.04880 .05270 23550 02430 01950 04270 .08660

GRADIENT -.00084 00049 -.03554 -.00475 00485 .00028 -.00002 -.00023 -.00036 -.00063



BATL 34 APR 72

MACH
8.740
8.740
2.740
2.740
" 8,740
2.740
2,740
2.740
2,740
2.740
2,740

MACH

4,959
4,959
4.959
4,939
4.9%9
4,939
4,959
4,959
4.9%9
4,959
4.959

MSFC TWT 538
REFERENCE DATA
T.0900 82, IN XMRP = 4,1480 IN,
3.3440 IN, YHMRP 3 0000 IN.
4,4600 IN, IMRP = .2480 IN,
0040
RUN NO, 154/ 0 RN/L =
BETA cLM CN cY
-10.220 009350 -,06790 «34600
~8.240 00870 -.06730 +20450
-6.100 00930 ~.06760 .21690
-4,140 00740 -.06830 .33970
-2.080 00660 ~-.06570 07130
.000 00430 -.06350 .00380
2.030 00390 -.06270 -.06430
4,410 00390 -.06370 -.33330
¢.170 .00890 ~.06080 -.20820
8.230 00740 ~.05840 -.27770
10,210 00720 -.05730 ~.33920
GRADIENT =-.00028 .00079 -.03307
RUN NO., 15370 RN/L =
BETA CLM CN (44
~10.040 .00290 -,04130 «24870
-8.300 00420 ~.04460 .20290
«6.100 00440 =~.05420 <4940
-4 ,060 .01030 -.06060 .30370
~2.050 .01750 =.06460 .05050
.000 .01710 -.06570 00460
2,020 01820 ~.06420 -,04870
4,050 01380 ~-.0%330 -.09740
' 6,070 .00780 -.04770 -.34450
8.090 .00490 -.03920 -.19320
10.030 00430 -.03650 -.24320
GRADIENT .00003. 00074 -.02471

MASA WSFC TWT 338 TABULATED DATA LISTING

SHUTTLE LAUNCH 730183

4,63  GRADIENT INTERVAL = =35,
cBL CYN CAF
.03%20 -.03390 23690
02970 -.02930 21750
02270 -.02220 21730
01350 =.01430 21640
00580 =.003%40 .21580

=,00060 .00110 21660
-.00690 .00va20 21700
-.01480 01530 .21820
-.02380 .02340 22100
-.03120 03100 22220
-.03680 .03680 22250
~.00336 00348 00023

4.90  GRADIENT INTERVAL = -5,
CBL CYN CAF
02010 ~.00890 «39470
01460 -.00370 .19300
.00920 .00050 .36980
.00530 .00450 .18810
.00320 .00380 .18190

-.00040 .00130 .10110
~.00420 -.00260 .18220
-.00680 ~.00440 .18860
-.01070 -.00010 19260
-.01630 .00450 .19680
-.02070 01060 .19960
-.00158 -.00120 .0000e

ALPHA =

g0/ 5,00

CABO

.01370
01340
.D1320
.01310
01380
.01420
.01390
.01340
.01380
01420
.01450
.00003

oos 5.00

CABO

.00260
00260
.00260
.00270
.00290
00270
.00280
.00290
.00290
.00270
00290
.0ooos

(AC6007)

CABS

01190

03200
01210
01210
.01220
01240
01240
.01230
.01200
.01200
.01170
.00003

CABS

.00200
.00210
.00220
.00240
.00250
.00260
.00270
.00280
.00290
.0o2ro
.00270
.0ooos

PARAMETRIC DATA

rPact 27
(28 aPR T2 )
ORBIN = -1.500
CABHO Cab
.02%60 03180
02540 .05080
02540 03080
.02520 .05050
02520 08130
02510 05180
02490 05340
02570 .08350
.02510 .05100
.02%540 .03370
02550 05380
00003 .00010
CABHO CAB
.005%90 01060
.00$50 .01030
.00550 01050
00570 01090
.00840 01390
.00390 08340
00610 01370
.00630 .01230
.00600 .01100
.00540 .03090
.00580 .013150
.00006 .00013



OATE 34 APR T2

sREF
LREF
srer
scALE

598
398
998
990
590
<390
.590
398
-9398
598
590

MACH
804
-804
004
804
<804
804
-804
-804
804
804
804

REFERENCE DATA

7.0900 8Q.

3.3440 N,

4,4600 IN,
0040

ALPHA
~30,.500
~-8.490
-6.420
-4,350
-2.300
-.210
1.850
3.910
8.970
0.040
10.020
GRAGIENT

ALPHA
-30,730
-8.670
-6,580
-4.4680
-2.3350
=-.240
1.050
3.930
€.020
8,320
10,140
GRADIENT

IN  XMRP
YHRP
ZMRP

NASA MSFC TWT 330 TABULATED OATA LISTING Pacr 22
MSFC TWT 538  SHUTTLE LAUNCH T101 8301 (aseo0s) {81 aFR T2 )
PARAMETRIC 0OATA

3 4,3480 IN, BETA = 000 ORBIN = -3.300

s <2400 IN,

RUN NO, 41/ 0 RN/L = 4.52 GRADIENT INTERVAL = -5.00/ 5.00

CLM
.340680
12320
«30%3%0
.08070
03370
02790
.00030
-.03340
=-.06360
-.09160
~.11470
~-.08362

CN (44 cBL CYN CAF CABO CABS CABHO CAB
=,T70540 -.05240 00070 00330 09200 03930 03650 05360 .13150
-.59610 ~-.03450 =.00010 .00210 «09080 .02000 03640 05230 +30080
-.48300 -.03280 =.00020 00390 .09030 .01830 03660 04990 10490
-.36440 -.01080 ~.00040 00260 .09200 .03830 .03590 04730 .30380
-,23770 «.00740 =.00060 00330 09260 .01820 03540 04530 09910
~.12080 -,00730 -.00090 00370 09140 03620 .03390 04440 08670

00720 -.00490 =.00070 .00200 .09010 .02000 .03320 04360 09690

12140 00060 -.00050 00300 08990 01970 .03200 04160 .09340

23380 -.00380 =.00160 .00010 .08200 .02130 .03310 04320 09760

.35630 -.00110 «.00220 -.000%0 07510 .02050 03320 04360 09740

48390 003150 =.00310 00140 06940 02110 03320 04390 .40030

.05085 003130 -.00008 -.00022 -.00032 .00022 -.00048 -.00066 ~.00092

RUN NO. 42/ 0 RN/L 2 5,42 GRADIENT INTERVAL = -5.00/ 5.00

CLM
.34240
.313860
«13240
09330
.03600
03290
.00260
-.05390
~.00920
-.12660
-.34300
-.01657

CN (44 [=:18 CYN CAF CABO CABS CABHO CAB
-,73380 -.01210 .00100 -.00020 .13080 02460 03430 .08310 .42430
~.62370 =.00830 00150 .00200 .13000 02260 03370 056840 13690
-.51850 -.00720 .00330 .00200 .42730 02100 .03670 .05360 13380
-,38340 -.00840 003140 00030 .32630 02000 03600 .05100 .30710
-,24610 -.00260 .00100 -,00060 «32940 01890 .03530 04690 .30130
~.32710 -.00310 00950 -.00090 .12610 .01960 .03320 04860 09860
-.00600 -.00350 -.00100 .003110 12570 02010 03240 .Da270 .09530

.11920 ~.00400 -.00090 .00070 13460 02090 03380 .04330 .09780

.24070 .00090 -.00020 -.00160 .106860 .02050 .03340 04460 .09070 -

37290 .00360 -.00080 -.00270 093520 .02100 03390 04700 .10200

47360 00450 -.00230 -.00090 09240 .02200 .03400 04960 .30570

05936 .00038 -.0002¢9 .00012 -.00131 .00014 -.00037 «-.00094 -.00137



OATE 24 aAPR T2

HSFC TWT 330
RCFERENCE DATA
MEF = T.0900 84, IN XMRP 3 4,480 N,
LREF = 3,3440 N, YMRP = .0000 IN,
OREF = 4,4600 IN, INRP = 2400 IN,
SCALE = 0040
RUN NO, 43/ 0 RN/L =
MACH ALPHA CLm CN (44
908 =10,040 «49750 ~.80250 =.01000
903 -$,750 476350 -.67190 =.01090
908 ~-6,.620 +35430 -.54330 -.00860
905 -4,490 «13960 =.40230 -.00820
9803 -2,360 08920 -.27070 =.00700
903 -.240 06030 ~.34770 -,00340
903 1,870 01310 =.02040 -.00240
.903 3.960 -.053%0 331390 =.00070
.908 6,030 -.33040 25040 .00160
<908 8,330 ~.36100 .38110 -.00180
908 10.170 ~.36480 47970 00490
GRADIENT ~.01997 06070 .00093
RUN NO, 45/ 0 RN/ =
MACH ALPHA CLM CN (44
1.108 ~-11.020 «30840 -.96600 ~.01350
1.106 -0.890 26460 ~.78340 -.04170
1.308 -8,700 .23830 -.63070 ~.00830
1,308 -4,.330 .17410 ~.45390 -.00670
1.106 -2,380 .13320 -,31010 -.00450
1.106 -.230 .09240 -.37220 ~.00310
1.306 1,600 .0%450 -.04250 -.00040
1.108 4,030 -.01270 .10000 00100
1.308 6,120 -.00650 25200 00010
31.306 8.260 -.13130 .39050 00280
1.108 10.320 ~.36370 .53700 .00490
GRADIENT -.02119 08445 00098

SHUTTLE LAUNCH

$.73  GRADIENT INTERVAL = -5,
cBL CYN CAF
.00300 .00080 .16350
.00230 .00140 .16530
.00020 .00020 .16620
.00050 .00030 .16630
.00000 .00190 .16620
-.00010 -.00090 .16150

.00000 -.00220 .15520
-.00060 -.00140 .34290
-.00130 -.00120 .13330

.00110 .00300 .42360
-.00330 -.00080 .11940
-.00010 -.00036 -.00273
6.02 GRADIENT INTERVAL = -5,
CBL CYN CAF
.00100 .00630 25460
00060 .00700 .26080
.00000 .00640 .26770
-.00080 .00600 27070

.00040 .00540 .26870
-.00130 .00500 .26560
~.00140 .00s10 .26230
-.00170 .00380 .24930
-.00280 00490 23990
-.00290 .00450 .23060
~.00340 .00390 .22030
-.00015 -.00022 -.00230

NASA MSFC TWT 338 TABULATED DATA LISTING

T301 81R3

Pact 29

(A86008) t 28 APR T2 )

PARAMETRIC DATA

BETA = 000 ORBIN = -1.300
00/ 5.00
CABO CABS CABNO CAB
.02910 .03400 06820 «33340
02670 .03590 06360 +32430
02370 .03790 03630 11850
.023130 03760 08450 .11360
.03980 03580 .08100 .30670
.01980 .03430 04970 +310400
02020 03300 04760 .10090
02120 03390 .04490 .30010
.02150 .03340 047310 .10400
02220 .03470 05060 10760
02360 .03420 .0%200 13060
.00003 -.00048 ~-.00407 ~.0013%
oos 5.00

CABO CABS CABHO CAB
.04000 03970 07160 -35340
.03820 .03980 06920 «34730
.03710 04040 06680 «14440
.03630 04100 .06550 14290
03650 .04090 .06470 .24230
.03650 .04080 .06580 «34310
.03620 .03960 06760 .14350
.03750 .04040 .06640 34440
.03770 .04020 06470 <34270
03790 .03970 .06410 .143190
.03860 .03970 .06250 «14090
.00010 ~.00082 .poo22 .00020



DATE 24 APR T2

MACH

3,192
1.802
1,192
1.392
1,302
1.192
$.192
1.402
1,192
1.502
1.102

1.960
1.968
1.968
1.960
1,968
1.960
1.968
1.968
1.968
1.968
8.968

NASA MSFC TWT 338 TABULATED DATA LISTING

REFERENCE DATA

17,8900 sa.

3.3440 1IN,

4.,4600 IN,
0040

ALPHA
-31.070
-$.940
-6,730
~4,560
~2.410
-.230
1.090
4,020
6.150
8.310
10,300
GRADIENT

ALPHA
=-11.190
-9.050
6,040
-4,.620
~2.440
-.250
3.920
4,090
6.240
8.440
10.520
GRADIENT

nSFC TWT 330
IN  XMRP 3 4.3480 IN,
YMRP = .0000 IN,
HRP = 2480 IN,

RUN NO, 4470 RN/L =

cLM CN (4
24750 -.91170 ~.01640
-20020 =.T73000 -.01310
.16280 ~.36270 ~.01090
.13330 -.42210 -.00720
«30740 -.28710 -.00570
.08020 =.13830 -.00470
04800 -.03020 -.00160
~.01990 .11320 .00320
~.07410 +24870 .00400
-.10380 .38340 .00660
~.12730 .30050 00640
~.08727 08167 00318

RUN NO. 113/ 0 RN/L =

CLM CN cyY
+12070 =-.72070 -.00530
40460 -.59540 ~.00450
07830 ~.45900 -.00360
05630 ~.32630 .00009
03840 -.20980 .00120
02130 -.09370 .00350
00380 .016350 .00280
~.03460 .12440 .00410
«.03960 .22740 .00390
-~.05430 33440 00520
-.061680 43820 .00690
-.00812 05478 00043

SHUTTLE LAUNCH

6.07  GRADIENT INTERVAL =

CBL

00030
=,00030
-.00060
~.00120
~.00100
-.00470
~.00160
-.00110
-.00370
-.00220
-.00280
-.00002

7.03  GRADIENT INTERVAL =

cBL
=.00090
-.00090
-.00090
-.00060
-.00070
-.00070
-.00080
-.00090
-.00100
~.00100
-.00080
-.00003

CYN
.00380
00220
00180
.00200
.00100
.00230
.00140
~.00040
-.00320
~.00110
-.00300
-~.00020

CYN
.00310
.00110
.00050
.00000
-.00020
-.00020
.00010
.000%0
00040
.00040
.00070
00008

T30183R8

CAF
-25600
26550
«26920
«26670
«26840
26490
«26120
25430
24720
.23860
.22920
-.00147

CAF
26090
+25990
.25510
+24700
+24310
23730
«23640
25180
.25000
22950
.22370
-.00170

BETA =

~35.00/7 5.00

CABO
04060
03740
03540
.03570
03490
03450
+03430
03460
.03520
03660
03860
-.00013

~3.00/ 5.00

CABO
.02460
02440
024350
02420
02430
02410
.02370
02410
02450
.02440
02440
~.00004

(AG6000)

PAGE 30

PARAMETRIC CATA

CABS
04010
.04020
.04020
" 04130
04030
03940
.036800
03750
03800
03610
.03870
-,00044

CABS

.01760
01950
02000
02050
.02140
02130
02060
.02110
.D22s0
.02320
0g380
.00003

CASHO
07640
07250
08920
071070
08570
.06350
06220
06340
.06110
.06180
06340
«-.00103

CABHO
.04890
04370
04340
04360
.04190
04090
.04060
03940
.03830
.03700
.03660
-.00045

<8 arr T2 )

-3.500

cas
35730
.35020
.14500
.14760
+34090
.13750
+13460
.13360
«13430
13660
.14070.
00180

CAB
.09120
08970
..08770
08040
.0erro
.naeso
08320
.00470
.08540
.08470
.08490
-.00048



DATE 24 aPa 72

SREF
. LREF
SREF
SCALL

MACH

2,740
2.740
2,740
2,740
2.740
3.740
8.740
2.740
8.740
8.740
8.740

MACH

4,939

4,959
4.959
4,939
4,959
4,959
4,939
..959
4.959
4,939
4.959

REFERENCE DATA

7.8900 84,

3.3440 IN,

4,4800 N,
0040

ALPHA
~30,600
~8.660
-6,840
«4,450
-2.360
~.200
1.870
4,000
6.090
8,200
10.220
GRADIENT

ALPHA
~-310.340
-0.340
-6,320
-4 .260
~2.240
-.180
1.060
3.890
$5.960
8.000
9.930
GRADIENT

IN  XMRP
YMRP
IMRP

MASA MSFC TWT 538 TABULATED DATA LISTING

MIFC TWT 530
= 4,3480 N,
L .0000 IN.
= «2480 IN.

RUN NO. 342/ 0 RN/L =

CLM
.03800
-04270
02690
.01930
01440
01430
+03330
.02150
~.00020
-.00870
~-.01290
~.00080

CN [44
~.59340 -.00300
~.48490 -.00330
~.37440 -.00300
-.27270 -.00050
-.47250 -.00010
-.07650 ~.00220

01340 00120
.10650 .00230
19630 .00110
29470 00510
.30440 .00250
04469 00033

RUN NO, 141/ 0 RN/L =

CLM

.03020
02220
08750
01670
«02030
02410
02880
02900
02780
02520
02510
00162

cN (44
-.45130 .00030
~.36680 .00060
-.28550 ~.00060
-.21330 -,00030
-.34400 -,00010
=-.07470 .00010

00070 00340

.06080 .00060

.43900 -,00200

.20820 00270

«27440 .00290

03390 .oooze

SHUTTLE LAUNCH

7101 31R1

BETA 3

4,68  GRADIENT INTERVAL = =-35.00/

L
-.00130
=.00300
-.00140
-.00130
-.00340
«,00110
~.00340
-.00150
-,.00350
~.00130
=-.00190
-.00002

CYN

.00090
.00150
00110
00130
.00090
.00130
00150
.00300
.00380
.00120
.00250
.00019

CAF
~24520
23950
.23220
22940
22600
22250
«23950
21750
21510
.21240
.20890
-.00143

4.99  GRADIENT INTERVAL = -5.00/

cBL
-.00090
=.00040
-.00110
-.00040
~.00040
-.00040
-.00030
-.00040
~.00030
-.00010
-.00030

.00000

CYN

.00150
00130
00080
00110
00150
00140
.00210
00170
.00240
.00270
00220
00009

CAF
21720
20840
.20160
«19430
.18970
.38340
.17930
.17510
47170
.17220
.17180
-.00239

CABO

01570
01570
01550
01540
.01540
01540
01490
08440
03400
01360
.01320

-.00012

5.00

CABO

.00250
00260
.00270
.00280
.00260
.00290
00290
.00290
00290
.00290
.00290
.00004

Pact

(AS8008) ¢ 23 APR

PARAMETRIC DATA

CABS
.03370
01210
01260
01270
01250
01240
.01230
01190
.01190
.01200
01210
-.00009

CADS

00260
.00270
00270
.00280
00270
.00270
.00270
.00270
00260
00270

.00270

-.0000¢

ORBIN =

CABHO

02910
02820
02730
02630
.023590
02540
.02450
02380
02290
02260
.02370
00032

CABNO
00610
00610
.00590
.00600
.00sr0
00590
.00590
00580
003850
.00520
00520
~.0000¢

L 2 |

-3.500"

CaB

03660
03620
03560
05470
08380
.05330
05180
05030
04890
.04830
04710
00053

CAB
.01130
.01150
03130
01370
01130
01360
.01260
01140
08120
.01090
.01080

-.00003



DATE 84 APR 78

MACH
598
598
590
508
590
590
990
390
590
598
598

MACH
.802
808
002
.002
802
802
.802
.802
802
002
802

REFERENCE DATA

7.0900 8q,

3,3440 IN,

4,4600 IN,
0040

BETA
=30.070
~8.130
=6.060
-4.050
-2.040
.000
1.990
4.040
€.040
8,300
10.040
GRADIENT

BETA
=30,140
-8.370
~6,330
-4.0080
-2.040
000
2.030
4.070
6,110
9.160
10,130
GRADIENT

IN  XMRP
YHRP
IMRP

NASA MSFC TWT 538 TABULATED DATA LISTING Pact 32
MSFC TWT 338  SNUTTLE LAUNCH T10381R3 (766009) (84 APR 72 )

PARAMETRIC DATA

= 4.1400 IN, ALPHA = 000 ORBIN =  =3.500
. .0000 IN, '
s 2480 IN,

RUN NO, 070 RN/L 3 4,32 GRADIENT INTERVAL = =5.00/ 3.00

CLM
-.01080
-.00570

00050

.00480

01210

01580

01660

.00759

.00320
-.00420
~.0123%0

00048

CN (44 =18 CYN CAF CABO CABS CABNO (<1 ]
-.06950 30250 04420 -.04780 .06520 02520 03540 05360 33430
=.07000 .25000 «03760 -.04340 07240 02360 03530 +04930 10830
=.07950 48770 -02900 -.03310 07620 D2260 03600 04640 .10500
-.08200 13420 02090 =.02490 .08650 .02090 03360 04080 09730
~.08420 07330 .01070 ~.01270 09330 .01950 .03460 .03800 09240
-.09330 .01160 00140 -.00130 09430 01860 03490 03990 09350
-.09110 =.04660 -.00770 .01030 09380 .02040 .03360 04340 09370
~-.08420 «,30570 -.01760 .02030 09050 .02240 03160 04290 09720
~.08000 =-.16490 -.02670 03200 .09020 02270 02880 04440 09600
~.07930 -.22860 ~.03450 04040 .08780 .02480 .02700 04570 09750
-.07280 -.28210 -.,04210 04780 .08300 02640 .02630 05210 -10300
-.0003%6 -.02967 -.00472 00363 00042 .00019 -.00043 00037 00013

RUN NO, 0/ 0 RN/L = 85.43 GRADIENT INTERVAL = -3.00/ 8.00

LM
.00060
00390
01710
L2110
02360
02690
02330
02090
.01610
.00920
-.00050
-.00003

CN (44 CBL CYN CAF CABO CABS CABHO CAD
~.07280 .32160 04290 -.04780 .09650 02770 03760 .05380 11910
=-.07710 25510 .03370 -.03980 .10360 02540 .03760 03090 .13400
=-.08990 -20000 02750 -.03350 .31190 02290 .03710 04960 40970
-.096850 13960 01910 ~.02630 .13860 .02350 03750 .04580 .10490
-.10470 .07830 01160 ~.03770 32290 .02080 ,03820 04430 .30340
-.30930 01350 00230 -.00310 . .d2520 .02000 .03510 04540 .4003%0
-.10570 -.08590 -.00780 01270 12710 .02100 .03340 04470 09920
~.09930 ~.12180 -.01690 02570 .12010 02080 .03090 .04580 09760
-.09360 ~-.18360 -.02590 03450 12460 02240 -+ .02960 .04630 09870
-.08310 =.24040 -.03300 04040 12170 02550 02790 +04650 .30000
=-.07760 -.30310 -.04110 04800 .11530 02040 .02600 05080 30480

-.00032 ~.03224 ~.00449 .00660 00814 -.00008 -.00079 .00002 -.00082



DATE 8¢ ara 72

SREF
LREF
BREF
sCALE

MACH

1.302
1.202
1,102
1,102
1,302
1,302
1.402
1.302
1,102
1.102
1.302

uSFC TWT 538
REFERENCE DATA
T.0000 8. IN  XNRP = 4,1480 IN.
3.3440 1IN, YHRP 3 .0000 IN,
4.4800 IN, DIRP = «2480 IN,
0040
RUNNO. 0/0 RN/L =
sETA LM o~ cy
-10.190 01910  ~-.07980 .33700
-8.210 .02660  -.09230 27160
-6.1%0 03530 -.10360 .20600
-4.100 04060  ~-.11680 .14320
-2,040 04210 -.11960 .08010
+000 04340  -,32100 01260
2.030 04090 -,11780  ~,05640
4.000 03730 -.31800  -.12270
.340 03340 ~.10930  -,18780
8.190 02730 -.09790  -,23530
10.370 02070 ~.08470  -,31900
GRADIENT  ~-,00038  -.00003  =-.03281
RN NO, O/0 RNL =
eETA o o v
-10.200 04570  -.11210 +36390
8,260 08350  -,12770 .28460
~6,190 07520 -.13950 .21110
~4.120 .0e260 =.14640 .14200
-2.060 08440 -.14960 .07190
.000 .08620  -,13100 .00210
2.0%0 .00410 -.15030 -.06780
4.210 .08070  -.14860  -,13530
6,160 07630 -.14370 -.20350
8.250 06360  -.13450  -,27630
10.250 .05280  -.32360  -,35070

GRADIENT -.00020 -.00023 -,03378

SHUTTLE LAUNCH

8.7  GRADIENT INTERVAL =

<BL
04270
03440
.02580
01840
01090
00230
-.00790
-.01610
~.02490
-.03330
-.04110
-.00430

6.10  GRADIENT INTERVAL =

cBL
.06050
04840
03620
02430
01210
~.00040
~-.01270
~.02420
-.03620
~.04830
-.05990
~.00592

CYN
~.04910
-.04370
=.03340
-.02670
-.01800
-.00410

01350

02470

03360

04320

.05120

00657

CYN
-.05260
~.04220
-.03390
-.02210
~-.01100

.00260

.01800

.02550

03570

04540

.08350

.00%89

MASA WSFC TWT 538 TABULATED DATA LISTING

T40188R3

oaF
12560
.43200
.34190
34640
.34960
.15490
.15660
.15620
.15610
.15110
_.34350
.00130

CAF

22910
.23620
24460
25450
25700
.25950
.25680
25730
25270
24550
.24210
.00026

Pact B
(166009) (2 aPR 72 )

PARAMETRIC CATA

ALPHA = 000 ORBIN = -1.300
00/ 5,00

CABO CABS CABHO CAB
02730 03760 .05530 42030
.02590 03790 05430 13020
02310 .03750 .05040 13310
.02070 03770 04990 .40840
03950 .03640 04970 .30340
01920 03480 04660 .40090
.03910 03270 .04770 .09960
01930 .03050 04970 09950
02370 02940 .05010 .40130
02460 02740 05160 .30370
02770 02660 .05330 .10770

-.00016 -.00087 -.00032 -.00116

gos 5.00

CABO CABS CABHO CAB
.03900 04330 07580 .15830
.04020 04360 07430 «45830
.03910 04410 07300 .15640
03810 04370 07110 -43300
.03870 .04370 07350 .15400
.03040 04340 .07210 «315400
.03960 .04290 .0r230 «135490
03880 .04080 07040 .15020
.03960 03970 .07010 .314950
.04210 .03920 07190 .15330
L4250 .03790 .07200 .15250
.00011 -.00032 ~.00003 -.00023



BATE 84 APR T2 MASA MSFC TWT 530 TABULATED DATA LISTING

PasE 3¢
NEFC TWT 538  SHUTTLE LAUNCH T10181RS (T86009) (2 aPn 72
REFERENCE DATA PARAMETRIC DATA
GREF = 7.0900 83, IN XMRP = 4,3400 IN, ALPHA 3 000 ORBIN 3 -$.500
LREF = 3.3440 IN, YMRP 3 0000 IN.
SREF = 4.4600 1IN, 2HWRP = <2400 IN.
CALE = .0040
RUN NO. 970 RN/L = 7,03 GRADIENT INTERVAL = =5.00/ 5.00
MACH BETA CLM CN (44 <18 CYN CAF CABO CABS CABHO CaB
2.969 <30.400 01850 -.09870 37760 .04420 -.04920 «23630 .02420 02320 .04380 08930
1,969 -8.390 02190 -.09500 «30530 03720 ~.03960 «23920 02380 1.02870 04310 08870
$.969 =-6.290 02020 ~.09390 22890 .02810 -.02890 «24330 .02430 02240 04220 06090
1.969 -4,390 .02120 =.09190 .45030 01760 =.01790 «24040 02410 02260 04150 .00020
$.969 ~-2.120 02250 ~-.09040 07730 00830 -.00810 23980 02410 02170 04240 08830
1,969 .000 .02280 =.08960 00480 -.00060 .00000 «24130 .02430 02130 .041950 08770
1.969 2.070 .02190 -.008930 -.06670 ~.00950 .00830 24080 02360 .02070 04080 .00330
1.969 4.200 .02030 -.08730 -.34010 -.018860 01770 .24230 02410 .02080 04030 .08520
1.969 8.200 01950 -.00550 -.21630 -.02920 02070 24190 .02440 02040 04300 00670
1.969 8.400 02030 -.00770 -.29710 -.03900 03930 +24450 02450 .02020 .04210 08680
1.969 30,400 04700 =,08700 -.37010 -.04660 04920 24210 02460 .02010 .04430 08890
GRADJENT -.00012 B0049 -.03456 -.00434 00418 .00023 -.00002 -.00022 -.00019 =-.00044
RUN NO, 070 RN/L = 4,69 GRADIENT INTERVAL = -5.00/ 35.00
MACH BETA CLM CN (44 cBL CYN CAF CABO CABS CABHO (<1:]
8.740 -10.220 02650 -.08540 34730 .03500 -.03630 22450 .D1490 01190 .02600 08280
8,740 -8.240 .02810 -.08380 .20820 .02920 -.03090 22440 01440 .01200 02570 .05230
2.740 -6.200 02800 -.008490 .22070 02290 =.02340 22410 01430 01210 .02570 08220
2.740 -4.430 .02210 -.07960 +14170 .01400 -.01610 .22260 01420 .01210 .02330 03190
2.740 -2.100 02190 -.07730 07420 .00620 -.00720 22240 .D1480 01220 .02530 03240
2.740 .000 01890 -.07500 .00310 -.00030 .00080 22300 01500 .01230 .02540 .0%5200
2.740 2.030 .02040 ~.07550 -.06360 -.00740 00870 .22400 01490 03250 .02510 05270
2.740 4.110 02140 ~.07740 -.13560 -.01530 .01700 22590 .03430 .01250 02380 08270
2.740 6.170 02350 -.07650 -.21120 -.02400 .02520 22830 01460 .01220 .02540 05230
2.740 8.2%0 02330 -.07550 -,27980 ~.03090 03240 22850 01460 .01210 .02%40 .0%220
2,740 10,210 02500 ~.07320 -.34060 ~.03660 .03800 .23010 01470 01160 .02540 .08100

GRADIENT -.00014 .00032 -.03370 -.00350 .00398 - .00042 .00001 .0000% .gogoz2 .00009



DATE 8¢ AP T2 NASA MSFC TWT 338 TABULATED DATA LISTING PaCE 38

MEFC TWT 338  SHUTTLE LAUNCM TI0184RS (168009) (24 ar 72 )
REFERENCE DATA PARAKETRIC DATA

SREF 7.8900 84, IN XMRP = 64,3400 IN, ALPHA 3 000 ORBIN 3 ~3.300

LREF = 3,3440 IN, YMRP =2 .0000 IN,

BREF 3 4,4000 IN, INRP 3 22480 1IN,

SCALE » 0040

RUN NO, 070 RN/L s 4,97 GRADIENT INTERVAL = ~-3.00/ $5.00

HACH BETA CLM CN (44 L CYN CAF €ABO cABS CABHO CAB
4,959 ~10.,040 .03070 -.05060 23450 .02030 -.01490 .19910 .00260 00200 00550 03020
4,939 -8.300 .01330 -.05370 .20730 .01550 =,00670 «19630 .00280 .00210 00370 - 03070
4,959 -6,080 01890 -.08740 .15700 01070 -.00190 39220 .00290 .00230 00879 01090
4,939 -4,070 01720 ~-.06870 .40320 00610 00240 «39090 .00280 00230 .00550 01070
4,959 -2,050 02190 -.06760 05190 .00310 .00250 .18530 .00290 .00230 .00570 .04100
4,959 000 02510 -.06560 00470 .00000 00130 .18280 .00280 .00250 .00590 03140
4,999 2.030 02210 -.06700 -.0%5160 -.00400 =.00140 .18490 00280 .00270 .00390 01150
4,999 4,030 02000 -.08490 -.09880 -.00690 -.00180 «39190 +00300 .00280 .00620 01200
4,959 6.090 03390 -.05040 ~.34890 -.01310 00250 .39560 .00290 .00270 00580 03150
4,959 8,100 01190 -.04800 -.20050 -.01570 .00730 .20000 .00290 .D0270 00860 01330
4,999 $0.030 083950 -.04210 -.24630 -.02100 +031450 «20340 .00310 .00280 00610 031200

GRADIENT .00029 .00021 -.02%522 -.00163 -.00063 .00008 00001 .0ooo7 .00008 00015



DATE 34 APR T2 WASA MSFC TWT 338 TABULATED DATA LISTING Pact

MSFC TWT 338  SHUTTLE LAUNCK T10181R3 (A$6020) (a2

REFERENCE DATA PARAMETRIC CATA

SREF = 7.0900 8@, IN XMRP s 4.1480 IN, 8€ETA = 000 ORBIN = -3.000

WREF = 3.3440 IN, YMRP 3 .0000 IN,

REF = 4.4600 IN, IMRP 3 2480 IN,

SCALE = 0040

RUN NO, 3037/ 0 RN/L = 4,53 GRADIENT INTERVAL = -3,00/ 85,00
MACH ALPHA cLM (] (44 CBL CYN CAF CABO CABS CABHO cas
866 =i0,490 18750 -,73810 .00350 .00010 -.00200 .30150 02620 03410 06020 32060
596 ~-8.500 34840 -,63180 .00190 -.00020 ~.00120 30070 .02540 .03570 05490 11610
598 ~8,430 .13030 -.51960 -.00020 -.00120 -.00170 .30020 02470 03640 .05000 .32320
596 ~4,360 .10850 -,40240 .00250 -.00090 -.00130 .09630 02430 .03680 04800 40920
598 «2.290 .08330 -,27730 .00300 -.00020 -.00090 09460 024990 03660 .04600 30760
596 -.220 03640 -.43700 00870 =.00030 -.00120 09360 .02530 .03530 04260 .40330
598 1.840 03260 -.04680 .00380 00080 -.00210 .09170 02620 .03500 .04260 .30390
596 3.920 -.00150 .07960 .00530 .00120 ~.00270 .08960 .02370 03430 .04300 .10080
896 8.960 -,02890 .19100 .00690 00340 -.00230 .08440 .02420 .03410 .04480 .10300
596 8,030 -,05330 .30750 00610 .00160 -.00120 07460 02430 03470 04590 .10800
596 10,020 -,07850 .42130 .00530 00160 ~.00150 06560 .02280 03400 04920 .10600
: GRADIENT -.01308 05773 .00031 .00025 -.00019 -.00077 .00000 -.00034 -.00065 -.00099
RUN NO, 102/ 0 RN/L 3 5,71  GRADIENT INTERVAL = -5.00/ 5.00
MACH _ ALPHA cLM N (4] CBL CYN CAF CABO CABS CABHO cAB

908 -10,830 25360 -.87700 00000 .00130 -.00450 37470 .03580 .03380 .08020 +14990
908 -8.780 23250 -.74700 .00100 00050 -.00300 .47520 03440 03640 06740 .13840
908 -6,640 20520 -.80630 .00220 .00240 -.00360 47970 03300 03690 .05930 .32730
908 -4,910 37550 -.47500 ~,00010 .00120 -.00300 .37620 .02690 .03850 03540 .12090
008 -2,380 .13220 -.33220 .00020 -.00010 -.00350 .17020 02450 .03760 05440 .11660
908 -.270 .09870 -.20390 00190 .00030 -.00300 .16470 02270 .03530 03230 .11000
908 1,030 03360 -.07860 00500 .00080 -.00340 .15720 02400 .03530 .05020 .10960
908 3,920 -.,03560 .06230 00540 .00160 -.00570 14320 02440 .03530 .04840 .10830
903 6.010 -, 07070 .18930 00300 00320 -.00350 13640 .02420 .03620 04900 .10950
908 9,120 -.13360 .32340 .00490 .00200 -.00200 12240 02420 .03570 .05330 .31330
903 10.160 ~.13330 .43600  .00D530 .00290 -.,00200 .11270 02480 .03580 .05640 .13710

GRADIENT ~.02109 .06310 00073 00009 -.00035 -.00373 -.00026 -.00043 -.00086 -.00153



DATE 34 AR 72

1.190
1.508
3.498
1,200
1.199
1.190
1,198
1.190
1.198
1.190
1.198

MACH

1.959
3.999
1.9%9
3,959
3.959
1,959
1,959
1.959
1,959
1.959
1.9%9

MIFC TWY 538
REFERENCE DATA
7.0900 84, IN XMRP = 4,1480 IN,
3.3440 IN, YMRP = .0000 IN.
4,4600 IN, ZMRP s +2480 IN.
0040
RUN NO, 08/ 0 RN/L =
ALPHA LK CN (4
-14.,080 .30160 -.97840 -.00070
-$.950 +25540 -, 79710 -.00010
-8,750 23810 -.83060 00340
-4,570 30630 -,40280 00420
-2.440 «38700 =.34800 00460
-.250 .12610 -,21620 00560
1.870 .09380 -.09170 .00710
4,020 .04010 04730 00760
6.340 -.01700 .38440 00920
6.300 -.05140 32110 .03070
10,370 -.07580 44570 01230
GRADIENT ~-.01647 .06133 .00043
RUN NO, 133/ 0 RN/L =
ALPHA (<% ] (] cy
~33,210 .16270 -, 76470 -.00730
-9.070 .13600 -,83490 -.00720
-6.800 .10990 -.49920 -.00420
-4,840 00990 -.36860 -.00280
-2,450 07060 -.25030 -,00250
-.260 08470 -.13250 .00030
1.910 .03200 -.081920 .00090
4,300 01200 09170 .00220
6,230 -.01360 19740 .00250
09.410 -.03090 30440 .00330
10,910 ~.04390 41480 00460
GRADIENT ~.00890 05273 .00083

SHUTTLE LAUNCH

6.07  GRADIENT INTERVAL = -8,
cBL CYN CAF
~.00170 -.00370 «26460
-.00180 -,00270 «27280
-.00150 -.00280 27400
-.00860 -.00390 -27360
-.00070 -.00260 .27020
~.00060 -.00220 26730
-.00020 -.00230 26430
.00030 -.00200 «25730
00340 ~.00260 «24920
00180 -.00270 23970
.00220 -.00220 ,22890
00020 .00000 -.00182
7.05  GRADIENT INTERVAL = -5,
<BL CYN CAF
-.00170 00240 26970
~.00140 .00230 26480
-.00160 00140 25850
-.00150 00120 .25350
~.00130 00080 24770
=.00140 00060 24170
~.00130 .00300 .23%720
-.00140 - 00340 .23350
-.00140 .00150 23460
-.00160 00180 ,23140
-.00160 .00320 22640
.00003 .00003 -.00234

MASA MSFC TWT 338 TABULATED DATA LISTING

T30383R3

BETA =

oo/ 5.00

CABO
04390
04070
.03840
.03760
03670
03590
03530
03620
.03650
03770
03910
-,00020
oos S5.00

CABO
02760
02720
.02690
.02640
02550
02470
02460
02440
.02370
.D2350
.02330
-.00022

(A68010)

CABS
04130
.04020
04070
04350
04340
04330
04070
04060
04000
.03930
.03950
-.00082

CABS

.03610
01900
08990
01970
.02080
.02120
02110
02170
.02230
02290
.02260
.00020

Pact

24

(28 aAPR 72 )

PARAMETRIC DATA

ORBIN =

CABHO
08710
07950
07580
07230
06900
06730
06620
06470
06530
06520
06660
-.00084

CABHO
046890
04390
04450
04260
04000
03860
03710
03670
.03620
03620
.03570

-.00067

-3.000

CAD
.47230
.16050
.15420
.15350
.34730
34440
.14220
14150
.14190
14230
.14530
-.00816

CAD
09070
.09210
09140
08890
.08630
08480
.08290
.08280
.00220
.08270
.08560

-.00078



DATC 84 arr 72

sALr
LREF
SREF
SCALE

MACH
4,959
4,039
495
4,9%9
4.959
4.9%9
4,959
4,95
4,009
4,950
4,999

M3FC TWT 338
REFEREINCE DATA
7.8900 82, IN XMRP = 4.1460 N,
3.3440 IN, YMRP = ,0000 IN,
4.4600 IN. IMRP = «2480 IN,
+0040
RUN NO. 336/ 0 RN/L =
ALPHA (<L) CN (44
~10,310 05250 -.47820 .00040
-8.340 04340 -.38770 .00040
~6.300 03660 =.30640 .00070
-4.200 03440 -.23130 00090
-2.240 .034€0 -.15680 .00280
~.470 03840 -.08650 .00300
1,060 .03640 =.01420 .00640
3.900 03960 05790 00660
$.040 .03360 +12690 .003680
7.970 03020 «319610 00360
9.930 03020 «26330 .00390
GRADIENT .000€9 03334 .00073

MASA MSFC TWT 330 TABWATED OATA LISTING

SHUTTLE LAUNCH T10181R8
85,13  GRADIENT INTERVAL = -3,
cBL CYN CAF
-.00330 «.00080 «22030
-.00340 =-.00060 20860
-.00330 -.00030 .20050
-.00140 =-.00080 .19300
-.00050 .00060 .18770
=,00100 .00050 .18090
=.00050 .00130 47790
-.000s0 00160 17380
-.00060 .00330 «17090
-.00070 .00060 +16990
-.00030 .00130 -16860
.0000% .00028 -.00236

Pace 3o
1486010) {28 arr 72 )

PARAMETRIC DATA

BETA = .000 ORBIN = -3.000
oos 8.00

CABO CABS CABHO (<)
00250 .00230 00620 01120
.00260 00250 00610 .01330
00280 00250 00630 01370
.00290 .00260 00830 01380
.00300 00260 .00630 01210
00260 .00260 .00570 01330
00290 0ozro 00570 01840
00300 00270 00560 01340
00290 00250 003530 .01090
.00300 .00260 .00520 .03080
.00290 00270 00480 01040
.00000 00002 -.00040 -.00007



OATE 84 PR 72

MACH
807
997
507
897
507
+897
9597
997
597
597
997

MACH
902
908
902
902
502
902
502
902
502
902
902

NASA MSFC TWT 338 TABULATED DATA LISTING

NSFC TWT 338
REFERENCE DATA
7,0000 84, IN XMRP = 4,480 IN,
3.3440 IN, YMRP = .0000 IN,
4,460D IN, URP 2 2480 IN,
.0040
RUN NO, 0/0 RN/ =
BETA cLM ] 14
«30.060 03520  -,13820 31860
-8.110 03660  ~.13490 25750
-$.080 .04200  -,33830 .39910
~4,030 04910 =.14060 .13810
~2.030 .04080 -.14060 .07850
.000 04870 -.14030 .D1760
2.020 04760  -,13570  ~.04640
4,060 04560  -,13560  ~.10930
6.0%0 04240  -.32060  ~-.36860
8.300 03440  -.12720 ~-.23160
10,050 02790  -,11600  -.29160
GRADIENT  =.00039 .00073  -.03057
RUN NO, 0/ 0 RN/ =
BETA LM oN cy
-10.200 .06880  -,38430 35280
-9.220 .07600  -,16650 26530
-8,160 00230  -.17910 21610
-4.100 08360  -,18730 14440
-2.070 .00930  -,18890 .08420
.000 09380  ~-,18840 .01440
2.010 .08830  -,18300  -,05390
4.080 .08250 -.18130  ~-.32080
6.140 07360  -,.16890  -.18770
9.190 .06960 -.36000 -.25850°
10.170 .06050  -.14570  -.32200
GRADIENT  ~-,00018 00087

-.03272

[

SHUTTLE LAUNCH TIO$1RS
4,93  GRADIENT INTERVAL = -3,
cBL CYN CAF
+04510 =.04860 06620
.03720 -.04580 07390
.02920 «.03540 008340
01990 -.02480 08740
01300 ~.03460 09250
00340 ~.00340 +08990
-.00740 .00710 .09620
-.03660 01830 09310
-.02700 .03010 08790
-.03520 03910 .08310
=.04480 «04630 08230
-.00454 00532 00074
5.70  GRADIENT INTERVAL = -5,
CBL CYN CAF
04740 -.05210 .33380
.03890 ~.04570 «14370
.02900 -.03600 15110
01950 -.02650 «35840
03180 ~.01800 15730
.00160 -.00410 16250
~.00840 01130 .16680
-.03750 02360 .16340
-.02510 03270 .15450
~.03400 04220 34760
=.04300 04970 14330
~.00462 00634 00125

Pact 3

(Us6033) (R aPR T2 )

PARAMETRIC DATA

ALPHA = D000 ORBIN = -3.000
00/ $.00

CABO CABS CABHO CAB

02690 03760 05700 42370
02570 03700 05220 «33580
02410 03660 04700 30780
02420 03700 04580 10710
02440 03660 04430 .40530
02550 03640 04620 40020
.02450 .03380 04460 .30300
02470 .03270 04730 «30490
.02680 03070 04860 .40830
.02760 «02930 .05330 «13040
02850 02690 03330 .10870
.0000% -.00056 .00013 ~.00034

oos 5.00

CABO CABS CABHO CAB

.02990 03890 03780 .12670
02750 03860 .05610 12240
02560 03880 05400 .13830
02330 .03820 .03430 .11590
.02300 .03830 .05380 .31520
02270 03610 05380 «13070
02320 .03430 05040 40020
02430 .03310 08340 -13090
.02640 .03220 05450 11310
02920 .03080 05550 .11550
.03170 .02890 .05680 .341760
.00011 -.00069 -.0002% -.00083



BATE 84 APR 73 MASA MSFC TWT 338 TABULATED DATA LISTING . L1 S ]

NSFC TWT 530  SMUTTLE LAUNCH tioawu- (ueeoss) (e arr T2

REFERENCE DATA PARAMETRIC DATA

|ner s 7.0900 84, IN XMRP s 4.3480 IN. ALPHA 3 000 ORBIN = -3.000

wee s 3,3440 IN, YMRP s .0000 IN.

BREF = 4,4600 IN,  2MRP s 2480 IN,

SCALE = 0040

RUN NO, 070 RN/ = 0,07 GRADIENT INTERVAL = =3.00/ $.00
MACH BETA CLM <N (4] CBL CYN CAF CABO CABS CABHO CAB
1,304 ~10,3%0 08760 -.181350 37580 06280 «.03940 24830 03030 .04060 .07160 .35080
1.104 -$,320 08230 -.47430 29450 05230 -.03080 25040 04160 .04060 071000 «15330
1,104 -6.230 09590 ~.38320 21670 03900 -.02300 25980 03940 04050 .06750 34760
1,104 4,350 .40450 ~.19150 .34320 02570 -.01590 26360 03770 04040 .06800 +34420
1,194 -2,080 .31070 ~.19420 07590 .01290 -.00800 26720 03660 .04030 06720 14420
3.394 .000 .11330 -.39670 .00250 -.00040 .00340 26990 03600 03990 06550 14350
1.49¢ 8,060 .14080 -.49340 -,08680 -.04310 .01320 26640 .03670 .03920 .06800 14400
1,304 4,430 .30620 -,18800 ~.343400 -.02570 02130 26570 03760 .03850 .06920 34530
1,104 .210 .09600 ~.18000 ~.20490 -.03860 02710 26140 03620 03730 07080 234640
1.194 9.300 ,00290 -.16830 -.27940 -.05210 .03470 25670 03960 .03650 07240 34860
8.194 10,310 .06820 -.15390 -.35900 -.06390 .04290 25190 04140 .03560 07250 14970
GRADIENT 00087 .00038 -.03368 -.00622 00460 -.00002 -.00003 ~,00024 00038 00030
RUN NO, 070 RN/L = 7,05 GRADIENT INTERVAL = ~5.00/ 3.00

MACH SETA cLM CN Y cBL CYN CAF CABO CABS CABNO CAS
1.950 -30,430 .04820 -.33270 37840 .04520 -.04730 24130 02510 01910 .04190 08620
1.959 -9,390 09170 -.33290 30870 .05780 ~-.03800 24480 .02320 .02130 .04020 00670
1.059 ~8,300 .05050 -.13250 22900 .02900 -.02720 25060 02520 .02220 .03890 08640
1.059 -4,200 .05100 -.12930 .15010 .01840 -.01660 24330 02520 .02300 .03660 .00700
1.959 -2.120 05260 -.32970 .07500 .00840 -.00600 24610 02580 02250 .03900 08740
3.959 .000 .05200 -.42780 00150 -.00130 .00180 24550 02420 02160 03080 08480
3.9%9 2,090 .05210 -,126680 -,06920 -.01020 00940 24730 .02380 .02080 03950 - 08410
1.959 4,390 .04900 -.12530 -.14420 -.02020 01830 .24860 02430 02020 .03930 08410
1.959 6.290 04740 -,32450 . ~-,22180 -.03080 .02940 25130 02480 01990 .04090 .08560
1.9%9 8.430 .04870 -.12510 -.30070 -.04020 03980 25420 02540 .02010 04360 .08730
1.939 10,400 .04430 -.12300 -,37200 -.04750 04920 . 24280 02570 .01950 04340 .08670

GRADIENT -.00028 00033 -.03491 -,00456 .00406 00037 -.00016 -.00033 .00007 -.00043



DATE 8¢ APR 73 NASA NSFC TWT 338 TABULATED DATA LISTING Past 43

MSFC TWT 330  SMUTTLE LAUNCH T103 8188 (USE013) (8¢ aPR T2 )
REFERENCE DATA : PARAMETRIC DATA

[ L 7.8900 84, IN XMRP 3 4,3480 IN, ALPHA = 000 ORBIN = -3.000

LREF s 3,3440 IN, YNRP s .0000 IN.

BREF = 4.4600 IN, IMRP = 2480 N,

8CALE = 0040

RUN NO, 070 RN/L 2 5,35 GRADIENY INTERVAL = ~5.00/ 3.00

MACH BETA CLM (<] cy cBL CYN CAF CABO CABS CABHO CAB
4.0%9 -10,030 .02620 -.,05950 24770 .01920 -.01470 39360 00290 00240 .00600 03130
4,959 -8,090 .02420 -,06580 " .197%0 .01390 -.00830 .19060 00290 00230 .00600 01330
4,959 -§,070 .02690 -.07230 34760 04020 -.00350 .18630 .D0300 .00250 .00630 08390
4,959 ~4,070 .02940 - 08170 .10200 .00630 .00160 .18590 D280 .00250 .00560 08300
4,959 -2.040 03520 -.07960 .05030 .00320 .0G130 .38040 .00280 .00250 00550 .01300
4.959 .D00 03740 -.08360 00160 -.00020 .00060 17840 .00280 .00260 00570 - .03320
4,989 2.020 ,03440 -,07870 -.04700 -.00370 ~.00100 .18050 .00290 .00270 .003¢0 01130
4,959 4,050 03230 -.07680 -.09730 -.00680 -.00210 .38780 00290 .00270 .00570 03150
4,959 6,070 .02700 -.06820 -.14430 -,01060 .00250 .19190 .00300 00270 00560 02340
4,959 0.090 02440 -.06260 ~.19430 -.01480 .00810 .19390 00380 .00270 .00580 01170
4,959 10.030 02510 -,05680 -.24140 -.01960 01410 19790 00300 .00250 .00340 .08300

GRADIENT .00023 .00033 ~.02443 ~.00163 -.00048 .00019 .00001 .00003 .00001 .00006



OATE 24 APR 72

SREF

BREF
SCALE

MACH
997
597
-997
<997
997
597
397
397
397
397
897

MACH
902
902
902
902
902
902
902
902
902
902
902

REFERENCE DATA

7.0900 84.

93,3440 IN.

4,4600 N,
.0040

ALPHA
~30,470
-8.400
-8.430
~4,340
-2.270
-.190
1.0¢0
3.940
5.960
8.030
10.040

. GRADJENT

ALPHA
-10.800
~0.740
~6,600
-4.480
-2.340
-.220
1.8%0
3.950
6.0%0
8,150
10.100
GRADIENT

MASA WSFC TWT 538 TABULATED OATA LISTING

NSFC TWT 338
IN  XMRP = 4.1400 IN,
YMRP 3 .0000 IN,
ZIMRP 3 2480 IN,
RUN NO, 927/ 0 RNL =
CLM CN cY
09630 -.84950 ~.00430
08120 ~.34120 -.00630
05210 ~.40740 -.00460
02410 -.28430 ~.00430
00450 =-.16890 -.00270
-.02030 -.04700 00000
=.04350 06550 .0003%0
=.07330 17270 00310
~.30110 29120 .00360
~.12970 431630 .00520
~.34800 «31840 .00310
-.08174 05552 00087
RUN NO. 93/ 0 RNAL =
LM CN (44
«13480 ~.73300 -.00900
.40730 ~.59220 -,00350
.086%0 ~.45960 -,00310
06350 ~.323590 -.00070
.04200 ~.20550 .00330
00860 ~.07700 00280
-.03720 04860 .00230
-.11320 .308650 .00300
~.47490 232470 .0033%0
~.48700 42420 .00380
~.19990 52310 00480
-.02038 0e087 .00032

4.51  GRADIENT INTERVAL =

CBL
-.00190
-.00380
-.00090
-.00360
-.00150
=.00010

.00030

.00080

.00180

00140

00110

.00032

SHUTTLE LAUNCH

CYN
-.00040
.00030
00340
.00080
.00000
-.00030
.00000
-.00180
-.00010
.00020
-.00060
-.00025

TL03 3RS

CAF
08190
08510
.08700
09500
09760
09710
09570
09310
09040
08130
08240
-.00028

PACE 42
(A88032) {8 APR T2 )

PARAMETRIC DATA

BETA = 000 ORBIN = 000
00/ 5.00
€ABO cBs casHo s
.01620  .03500  .05340  .30470
.01630  .03500  .04320  .30060
.01590  .03620  .04600 10030
.01500  .03560 .044350 .09520
01440 .03410  .04250 09110
01410 .03320  .04190  .08940
03450 03250  .04270  .09960
.01360  .03140  .D406D  .083590
.01430 .03200 03940 .08340
01560 .D3350  .04380  .09300
.01600  .03340  .04400  .09360
-.00013  -.00048  -.00037  -.00096

$.70  GRADIENT INTERVAL = -3,00/ $5.00

8L
-.00310
.00020
-.00020
-.00130
.00080
.00110
.00110
.00170
.00380
.00260
00240
.00030

CYN
-.00020
-.00230
~.00150
-.00190
-.00450
-.00300
-.00360
-.00200
-.00220
-.00220
-.00140

.00003

CAF
.15010
+15330
+13640
«16340
.16220
.18780
.45270
.14330
.33390
.13020
.12910
-.00255

€ABO caBs CABHO caB

.02360 .03620 .06200 .12180
.02290. 03670 05610 .33790
01970 03750 05480 .11210
01750 03840 08070 10640
.01650 03550 04770 09990
.01600 03410 04710 .09730
.01600 03310 04520 .09440
01600 03370 .04390 .09380
.01640 .03570 .04630 .09850
01780 03540 .03080 .10420
.01970 03580 05370 .10930

-.00037 -.00053 -.00077 ~-.00348



DATE 24 aPR 72 MASA MSFC TWT 536 TABULATED DATA LISTING Pact 43

NSFC TWT 338  SHUTTLE LAUNCH 73015183 (A66012) (23 APR T2 )
REFERENCE DATA PARAETRIC DATA

SREF = 7.8900 88, IN XMRP = 4,.3480 IN, BETA = .000 ORBIN = .000

LREF = 3.3440 IN, YMRP = .0000 IN.

BREF = 4,4600 N, IMRP = 2480 IN,

SCALE = .0040

RUN NO, 94/ 0 RN/L = 6.07 GRADIENT INTERVAL = -5.00/ $5.00
MACH ALPHA cLM cN cy CBL CYN CAF CABO CABS CABHO CAB .
1,199  -13.050 .17120 -.82660  -.00390 -.00330  -.00090 .24520 .03680 .04030 07630 .38340
1.199 -8.920 .32720 -,64500  ~,00230 .00870  ~.0011D 25400 03240 .04010. .07530 14870
1.199 -6,720 .09430 -.48310  -.00050 -.00260  -.00200 25990 .03150 .04080 .07280 .34330
1.199 -4,530 .06810  -,33940 .00270 -.00170  -.00250 26620 .03010 .04030 .06030 .13600
1.199 -2,370 .04600  -,.21280 .00200 -.00150  -,00220 .26590 .02870 03960 .06500 .13330
1.199 -.210 .08%60  -,08050 .00420 -.00080  -.00140 26490 02640 .03940 .06330 .13120
1.199 31.930 -.01720 04510 00410 .00000 -.00200 26490 02760 03770 .06340 .12680
1.199 4.060 ~.08460  .30770 .00730 .00130  -.00290 .25780 .02830 .03840 .06120 .12800
1.199 6.180  -.13060 .32040 .00830 .00170  -,00350 .25250 .02880 .03690 .06250 .13030
1.199 8.330  -,15640 44370 .01150 .00220°  -,00340- .24620 .02980 .03890 .06410 .13290
1.199 10.420 -.17430 55980 .01190 00260 ~.,00410 23910 03100 03910 06560 .33%80
GRADIENT  =,01718 .06108 .000%3 00038 -.00003  -.00083  -.00022 -.00027  -.00083 -.00131
RUN NO, 330/ 31 RN/L 3 7.03 GRADIENT INTERVAL = -5.00/ 5.0D

MACH ALPHA LM _CN cY cBL CYN CAF CABO CABS . CABHO CAB
3.963 ~11.380 .08000 -.86970 -,00540 -.00160 .00080 .25200 .02680 01770 04520 08980
3,963 -9.040 05550 ~.54100 -.00490 -.00140 00080 .25120 02620 01880 04370 ,08880
1.965 -¢.830 .02660  -.4D240  ~-,00180 -.00120 .00020 - .24640 .02510 .02040 04290 00850
1.965 ~-4.610 .01040  -,27370 .00000 -.00090  -.00050 .24520 02370 .02020 .04080 08480
1.965 -2.450  -,00290  -.16300 00160 -.00080°  -.00120 .24430 02190 .02150 04300 .08450
1.9¢3 -.230  -.01700  -.04630 00340 -.00050  -.00090 .24210 .01960 .02040 .04030 ° .08040
1.963 1.940 -.03380 .06290 .00470 -.00040 ©  -.00090 .24160 .01910 .02000 .03900 .07830
1.965 4,130 -.05060 .16840 00550 -.00030  -.00030 .24220 .01920 .02000 .03790 .07730
1.965 6.260  -.06940 .26490 .00500 .00000  -.00040 24270 .01940 .02060 03790 .07800
1.963 8.450 -.07750 .36490 .00630 .00010 .00040 .23850 .01950 .02870 .03790 .07930
1.965 10,530  -.08130 .46110 .00710 .00020 .00060 .23340 .01950 .02290 .03740 .07980

GRADIENT -.D0699 .05076 .00064 .00007 .00003 -,00040 -.00054 -.00009 -.00036 -=.00097



OATE 34 APR T2 MASA MSFC TWY 538 TABULATED DATA LISTING PacE  4e

MSFC TWT 538  SMUTTLE LAUNCH T40181R1 tAse012) 21 APR 72 )
REFERENCE CATA PARAMETRIC DATA
SREF = 7.8900 8@. IN XMRP = 4,1480 IN, R BETA = .000 ORBIN = 000
LREF = 53,3440 IN. YMRP 3 .0000 IN, . '
SREF = 4,4600 IN. IMRP = «2480 N,
SCALE = 0040
RUN-NO. 137/ 0 RN/L = 5.38  GRADIENT INTERVAL = -5.00/ 5.00
MACH ALPHA cLM N cY cBL CYN CAF caso CABS CABHO ca8
4,959 =30,300 00530 -.41240 .00020 -.00180 .00080 .23320 .00210 00250 00370 01040
4,959 ~8.350 .00190 ~-.33080 .000350 -.00190 00160 20510 00220 .00260 00590 .03080
4.939 -6.310 .00080 -.252%0 ,00080 -.00390 00150 «19890 00240 00270 .00590 01130
. 4,989 -4.270 00000 -.38340 .00330 -.00470 .00090 «19250 00250 .00280 .00580 .01120.
4,959 -2.230 .00360 -.13700 00430 -.00360 .00120 .18830 .00260 00260 .00580 .01330
4,959 -.370 .00830 -.047680 .00300 =.00170 00030 «36390 .00270 00270 .00570 .03330
4,959 1,060 01430 01840 .00190 -.00100 .00320 «18010 .00280 .00260 .00580 01330
4,959 3.8860 | .03880 00370 003510 -.00070 003110 .17480 00260 .00260 00870 01120
4,999 3.940 03940 «45400 .00540 -.00070 001080 +17010 .00260 .00260 .00380 .03130
4,959 7.960 01570 .22320 00870 -.00070 .00300 .47430 .00280 .00260 .00300 .03050
4,959 9.940 .02020 .28950 00750 =.00080 .00250 - .17130 .00280 00270 - 00530 .01090

GRADIENT 00230 03264 00027 .00034 .00002 -.00214 .00003 -.00003 =-.00001 -.00003



DATE 24 APR 72

sREF
LREF
SREF
SCALE

597
<9397
<997
397
597
397
397
397
597
397
‘997

907
907
807
.907
907
907
907
907
907
.907
907

REFERENCE DATA

7.0900 sa.

3,3440 N,

4.,4600 IN,
.0040

BETA
-310.0%0
-8.110
-¢8.080
~4.050
-2.080
.000
2.020
4,040
6,070
8,090
10.040
GRADIENT

BETA
-30.190
-8.210
~6.360
-4,100
-2.040
.000
2.030
4,100
6.130
8.190
10.370
GRADIENT

IN  XMRP
YMRP
INRP

MASA MIFC TWT 3538 TABULATED DATA LISTING

HIFC TWT 338

s ' 4.1480 IN,
z .0000 IN,
= .2480 IN,

RUN NO, 97/ 0

cLM
~.05600
=.04790
-.04330
-.03640
-,03450
-.03280
«.03090
~.03270
-.03670
~.04350

~ -.04830

00034

CN
~.01420
-.,01430
-.01910
~.01440
-.02610
-.02150
-.02390
-.021350
-.03700
~.01480
-.03280
-.0003%9

RUN NO. 96/ 0

CLM
-.02060
-.01310
-.00490
-,00230

.00000
.00650

.00280
-.00270
~-.00730
~.01220
-.08060

.00010

CN
-.03050
~.04290
~.05420
=-.06290
-.06160
-.06700
-,06000
~-.05740
-.05110
-.03880
~.02960

.0oge2

RN/L =

e
31150
.25620
.19080
.13590
07490
.01350
-.04600
-.10320
-.16160
-.22200
-.27940
-.02958

RN/L =

(4]
+34660
.27800
21130
«14610
.08410
.01600
-.0475%0
-.331370
~.17830
-.24480
~.31260
-.03181

SHUTTLE LAUNCH

4.351  GRADIENT INTERVAL =

[=:18
04630
.03960
02930
.02060
.01130
.00220
-.00700
-.01620
-.02530
-.03410
- =.04300
~.00454

5.72  GRADJENT INTERVAL =

CBL
04460
.03660
.02890
.02040
.01190
.00250

-.00730

-.01660

-,02520

~-.03500

-.04350

-.00455

CYN
-.05370
~.04440
-~.03460
-.02390
-.01400
-.00350

.00690

.01840
.02850
03990
.04700
.00521

CYN
~.05360
=.04370
-.03530
-.02790
-.01990
-.00610

.00770

.01950

02990

.03690

.04900

00598

T30131R3

ALPHA ~ 3

-5,007 5.00

CAF CABO
© OT260 .02070
07130 01970
, 07810 .01800
08460 01640
09200 01560
09200 .01630
.09280 .01630
09410 .01590
06040 01650
.08870 .01830
.08750 .01860
.00098 -.00002
-8.,00/ 5.00

CAF CABO
.12770 02150
.13600 01960
.34370 .01870
.34670 .D1800
.15290 .01690
.15720 .01730
.16000 .01690
15790 .01720
.15610 .03800
.15160 .01850
14440 .01980
.00144 -.00008

Pact

tA86013) ( 23 aFR

PARAMETRIC DATA

.000

CABS
03740
03780
.03670
.03660
03870
03820
.03380
03140
.02890
02750
02640
-.00064

CABS
03880
.03840
03830
.03820
03650
.03300
03270
.03320
.03030
.02930
.02900
-.00087

ORBIR =

CABHO
.05130
05190
+04900°
.04670
204340
04480
04850
.04600
.D4830
.0s000
05310
.00004

CABHO
05940
05720
05440
05240
04980
.04880
04830
.04960
.05070
05540
.05980
-.0003%

.3

L4 B

.000

CAB

-10950 .

+10950
10380
09960
09470
09640
09570
09340
093710
.09590

09630 -

~.000s%8

CAB
.13980
«11830
.11120
.30860
.30330
.30120
09790
.09010
.09920
.10340
.10880

~.00132



BATL 34 APR T2

SREF
LREF
SREF
SCALE

1,197
1.597
1.397
1.297
1.397
1.197
1,197
1.497
1.197
1.197
1.397

1.957
1.957
1.987
1.957
1.957
1.957
1.957
1.987
1,957
1.957
3.957

REFERENCE DATA

7.8900 3Q.

3.3440 IN,

4,4600 N,
0040

BETA
~10,310
~8.300
-6.220
~4.140
-2.070
000
2.030
4,140
6,200
8.200
10.290
GRADIENT

BETA
-10.410
-8.390
-6.300
-4.200
-2.100
.000
2.090
4,360
6.200
8.380
10.400
GRADIENT

MABA MSFC TWT 3538 TABULATED DATA LISTING

NSFC TWT 538

IN  XMRP = 4.3480 IN,

YMRP 3 .000D IN,

HRP = .2400 IN,
RUN NO, 95/ 0 RN/L 3

L cN (47
-.04550-  -,02580 .36870
-.03140 -,03410 .29230
-.01910 -.04110 .21640
-.011%0 -,04910 .14220
-.00%60 -.05270 .07300
~.00240 -.0%620 .00450
-.00370 -.0%420 ~.06260
-.00830 -.05030 ~.13070
-.03980 ~,04310 -.19840
~.03080 -.03370 -.27380
-.04220 -.02580 -.34990
.00040 -,00019 -.03308
RUN NO, 129/ RN/L =
cLM N cY

-.01920 -.05000 .38000
-.018%0 -.04610 .30600
-.01970 -.04260 .23190
~.01910 -.04230 .15210
-.01780 -.04260 07780
-.01730 -.04150 .00620
-.01820 -.04110 -.06450
-.02020 -.03870 -.13640
-.02140 -.03810 -.21560
-.02020 -.04090 -.29580
-.02150 -.04150 -.36870
-.00012 .00042 -,03437

SHUTTLE LAUNCH

TI0$81RS

PaAGE ]}
AG6033) (23 aPR TR )

PARANETRIC DATA

ALPHA = .000 ORBIN 3= «000
6.07  GRADIENT INTERVAL = -5,00/ 5.00
CBL CYN CAF CABO CABS CABHO <AB
06300 ~.04540 «24220 .03230 04090 07030 «14360
03350 -.03790 24710 03460 04060 .06890 34420
03950 -.02850 .25350 03330 04010 .06600 «33940
02670 -.01860 25930 .0313%0 03940 .06390 «33480
01400 -.00980 .26050 .03060 .03900 06430 13430
.00040 .00150 +26360 02930 03890 06420 13250
-.01260 01160 26460 .02850 03790 .06370 .13020
-.02560 - .020%0 +26140 .02910 .03720 .06710 «13350
-.03820 .02820 «26200 .03010 .D3650 .06490 - .313170
-.05050 03750 .25800 03060 03600 .06690 .13390
-.06030 .04450 .25490 03130 03560 06770 +33450
-.00635 .00484 .00040 -.00033 -.00027 .00028 -.00031
7.06  GRADIENT INTERVAL = -5.00/ 3.00
CBL CYN CAF CABO cABS CABHO CAB
.04310 -.04920 +24150 .02040 .02040 04310 .08400
03610 -.04010 .24160 .02130 02080 04370 .08390
02720 -.02960 24610 02140 .02160 04420 .00730
01730 ~.01840 .24490 .02060 ' .02150 .04180 08400
.00790 -.00880 +24280 .02150 02330 04320 - 08610
-.00070 -.00030 24440 .02070 .02100 04260 08440
-.00930 .00730 24640 .01980 .02100 .04160 .08260
-.01820 01670 24730 02010 .020690 .04250 .08340
-.02830 .02900 24760 020710 .02080 04330 .08300
~.03790 .03970 .25160 .02200 02090 04370 00670
-.04520 04870 .25130 02140 .02060 .04400 08600
~.00422 00413 00040 ~.00013 -.00010 -.00001 -.00022



OATE 34 arr 72 NASA MSFC TWT 338 TABULATED OATA LISTING

M3FC TWT 530
AEFERENCE DATA
SREF » 7.0900 8Q, IN XMRP = 4,3480 1IN,
LREF = 3.3440 IN, YMRP = .0000 IN.
BREF = 4,4600 IN, IWRP = «2400 IN,
SCALE = 0040
RUN NO. 138/ D RN/L =
MACH BETA oM CcN (4
4,939 =10.040 -.00030 -.02970 25470
4,959 -8.120 00820 =,03290 20870
4,959 -6,090 .00130 -.03960 415240
4,999 -4,070 00270 -.04590 .10360
4,959 -2.040 00970 =.04680 05330
4.959 .000 .00830 -.04790 .003160
4,959 2,020 .00900 ~-.04900 ~.05010
4,959 4,030 00440 ~.04100 -.10330
4,939 6,070 .00270 -.03250 -.15290
4,959 8.090 .00100 ~.02670 -.19890
4,999 10,030 -.00170 ~.02120 -.24910
GRADIENT 00024 .00037 -.02554

SHUTTLE LAUNCH

5.30  GRADIENT INTERVAL =

cBL
.02190
.01650
.01110
00640
.00350
-.00100
-.00480
-.00770
-.01240
-.01720
-.02360
-.00180

CYN
-.01430
~.00800
-.D0450

.00300

.00120

00040
-.00070
-.00100

.00320

00970

.01480
~.00029

T10131RS

CAF

«19910
.19610
.19320
«19100
.18590
+18460
.18560
19290
+19640
.20060
.20450
.00027

Pact 47

(711 -1} }] (21 aPR 72 )

PARAMETRIC DATA

ALPHA = 000 ORBIN = 000
0o/ 5.00

CABO CABS CABHO CAB

.00260 .00190 00550 .01010
00270 .00210 00560 .D1040
.00260 00210 .00560 .01030
.00270 .00220 .00350 .03050
.00270 .00240 00570 .01300
.00280 00250 00570 .01310
.00280 .00260 00?70 .01120
.00270 .00270 00570 .01120
.00260 .00280 .00370 01340
.00280 .00270 .00570 .01330
.00290 .00270 00560  .01130

.00g00 00006 ,00002 00008



DATE 84 AFR T2

SREF
LREF
BREF
SCALE

599
«399
999
J99
399
599
<399
399
<399
599
399

MACH
803
803
803
.803
.803
.803
.803
803
803
.003
.803

REFERENCE DATA

7.8900 ¢a.

3.3440 IN.

4,40600 IN,
0040

ALPHA
=30,4080
-0.490
-6.420
-4,330
-2.300
-.210
1.830
3,910
$.960
8.040
10.030
GRADIENT

ALPHA
~30.740
-8.680
-6.570
-4 .460
-2,350
~.240
1.850
3.930
€6.040
0.130
10.150
GRADIENT

MASA MEFC TUT 338 TABULATED DATA LISTING Pact <0

MSFC TWT 338  SHUTTLE LAUNCH T303182Re . (a86014¢) (2 aFR 72 )

PARAMETRIC DATA

IN  XMRP = 4.3480 1IN, BETA = 000 ORBIN = -3.500
YMRP = .0000 3N,
ZURP = .2460 IN,
RUN NO, 49/ 0 RN/L = 4,55 GRADIENT INTERVAL = ~5.00/ $.00
LM CN Y cBL CYN CAF CABO CABS CABKHO Cag
.13010 ~.70190 -,00880 .0010D .00130 .09230 .01980 .03550 05480 .11020
.12060 -.59080 -.00960 .00030 .00870 .08870 01960 .03620 05210 .10790
.10370 -.47600 -.00810 00020 .00260 08570 .01960 03680 05350 .10800
.07690 -.35750 ~,00540 .00000 .00250 .08790 .01970 .03670 04840 .10490
.04900 -.23680 -.00810 -.00060 .00320 .09380 .D1780 .03420 04390 09630
.02710 -.33430 -.00470 -.00070 .00200 .09080 .D1860 .03470 04450 09790
-,00060 .00470 -.00550 -.00100 .00130 .09100 .01960 .03230 .04330 .09530
~.03350 .12540 -.00290 ~.00110 -.00120 .08790 .02010 .03180 .D4280 09490
-.05650 .23300 .00090 ~.00060 -.00310 08570 .02070 .03220 .04330 .09630
-.08610 .35370 .00120 -.00070 -.00350 07480 .02250 .03320 04650 .10230
~.300€60 46940 -.00200 ~.00360 -.00370 07190 .02230 = .03260 04430 09930
-.01330 .0385%2 00022 -.00013  -.00035 -.00014 .00013 -.000357 -,00057 -.00108
RUN NO. 487 0 RN/L = 5,42 GRADIENT INTERVAL = -5.00/ 5.00
(] CN a4 CBL CYN CAF CABO CABS CABMO CAB
.13870 -.73900 -.00810 .00100 -.00030 .12590 .02440 .03490 .06520 12410
.13320 -.82710 -.00530 00140 .00060 .12430 .02320 .03610 05950 .11860
.12520 ~.51510 -.00300 .00140 00060 .12150 .02150 .03720 .05530 .31410
.08890 ~.37960 -.00530 .00140 .00000 .12450 .02010 .03650 04900 .10560
08440 -.24650 -.00180 .00150 -.00130 .12780 .01880 .03510 .04660 .30060
03510 ~.12740 .00010 .00150 .00000 .12650 .01960 .03370 04320 .09670
.00220 -.00260 -.00340 -.00060 .00440 .12340 .02100 .03330 .04250 .09690
~.04490 .11690 -.00230 ~.00070 .00430 .11520 .02210 .03360 .04380 .09960
~.07660 .24290 .00350 -.00080 .00430 10720 .02120 .03230 .04520 09880
-.13760 .37350 .00930 -.00200 .00390 09520 .02200 .03410 04770 .10380
-.13550 47510 .00870 -.00420 .00610 .09160 .02230 .03410 .05070 .10720
-.01524 .05896 .00021 -.00030 .00068 -.00309 .00029 ~.00036 -.00069 -.00075



DATC 24 APn 73

SREF
LRer
BREF
sCALE

«900
«900
«900
900
900
+900
«900
.900
.900
.800
.900

1.100
1.100
1.100
1.100
1,100
1.100
1,100
1.100
1.100
1.100
1.100

REFERENCE DATA

7.8900 8d. IN
3.3440 N,
4,4600 IN,

0040

ALPHA
~10,020
-8,.760
~8.630
=4 ,490
-2.390
-.240
1,860
3.930
6,030
8,140
10,150
GRADIENT

ALPHA
-13.020
-8.690
-6,700
-4,$30
-2.370
=.230
1.080
4,010
6.120
8,260
10,320
GRADIENT

MASA MBFC TWT 538 TABULATED DATA LISTING

MSFC TWT S30
XMRP = 4.3480 IN,
YMRP = .0000 IN,
DRP = .2480 N,
RUN NO. 47/ 0 RN/ =
cLM cN (47
20290 -.81440 -.01200
.18150 -.88320 '~-,014%0
.15780 -.34900 -.01050
+33140 -.40100 -.00820
.08090 -.27070 -.00%80
.08330 -.24510 -.00340
.04350 -.01630 ~.00160
-,05160 .11030 .00110
-.11420 24840 .00160
~.15690 .38110 .00150
-.16830 .48510 .00230
-,01663 .06055 .00108
RUN NO. 46/ 0 RN/ =
CLM "N cY
.30710 -.96880 -.01470
.26460 -.78740 -.01180
.21780 -.61230 -.00960
.17650 ~.45460 -.00560
13450 -.31010 ~.00400
.09320 ~.17180 -.00190
.05640 -.04380 ~.00040
-.00640 .09700 .00160
-.08300 .24820 .00040
-.12750 .38730 .00220
-.16120 .51480 .00550
-.02081 06421 .00084

SHUTTLE LAUNCH

T101 82R1

BETA =

5,70  GRADIENT INTERVAL = -35.00/ $5.00

cBL
.00200
00050
.00130
.00080
.00010
00000
.00000
-.00060
-.00080
.00130
-.00210
-.00014

CYN
.00030
00310
.00330
00040
00030
-.00030
-,00070
=-.00540
-,00230
-.00030
~.00040
~.00060

CAF
.16230
16260
.16530
.16160
.16120
15810
15100
.14060
.13070
.12230
.11270
-.00247

6.01  GRADIENT INTERVAL = -5,

cBL

.00080

.00030
~.00020
-.00090
-.00040
-.00130
-.00210
-.00870
-.00300
-.po320
-.00380
-.00018

CYN
.00680
00740
00660
.00650
00570
.00570
.00510
00500
.00540
00470
.00480
-.00017

CAF
.24900
.25820
.26460°
.26920
+26660
26320
25890
«24600
.23550
.22640
.21870
-.00253

CABO
02950
02650
02440
02120
.02030
01910
02010
02120
.02130
02150
.02300
-.00001

00/ 5.00

CABO

.04060
.03830
.03710
.03630
.03630
.03630
.03610
.03730
.03720
03750
03770
.00008

(A66014)

CABS
03470
03720
03790
03700
.03630
03460
.03360
.D3440
.03530
03370
03420
-.00037

CABS
.04020
.03970
04020
04100
.04090
04090
.03970
04030
.04040
03960
03880
~.00012

PacE

L1

(28 APR 72 )

PARAMETRIC DATA

ORBIN 3

CABHO .
06950
.06260
05760
05280
04960
04950
04770
04500
04640
04960
05310
-.00004

CABHO

07230
06900
.06690
06430
06360
.06580
06710
.06620
.06430
06360
.06070
.00034

CAB
«13360
+32640
.42010
.41110
10630
.10330
.10150
.30060
.30310
.10490
«33040
-.00322

CAD

.35320
34730
14440
.34370
«34090
.34300
34300
.34390
.14210
.14080
.13720
.00030



DATE 24 APR 72

MASA HSFC TWT 538 TABULATED DATA LISTING

MSFC TWT 530
REFERENCE DATA
SREF = 7.0900 82, IN XMRP = 4,340 IN.
LREF = 3,3440 1IN, YHMRP = .0000 IN,
BREF = 4,4600 IN, RP 3 2480 IN,
SCALE = 0040
RUN NO, 350/ 0 RN/ 3
MACH ALPHA CLM CN cY
1.497  ~-11.080 24750  -,91880  -,01090
1.107 -8.940 .20070  -.73350  -.012%0
1.197 ~6.,740 16220  ~-.56420  -,00980
1.197 ~4,560 13460  -.42010  -,0U660
1.197 -2.390 .40780 ~-.26380 -.00460
1.197 -.230 07990  -.15860  -,00370
1.197 1.910 .04640  -.02800  -.00100
1.307 4,020  -,08980 .10980 .00250
$.197 6,360 -,07140 +24860 .00570
1.497 8.310  ~.10330 .37820 00660
1.397 10.360  -,12670 .50050 00640
GRADIENT  ~,01723 .06139 00101
RUN NO. 116/ 0 RN/ =
MACH ALPHA CLM CN cY
1.963 ~313,160 13440 -.71340 ~.00710
1.963 -9.020 .41050  -,58930  ~,00530
1.9¢3 -6 ,.840 08370 -.43700 -.00490
1.965 -4.610 05940  -.32210 .00000
1.963 -2.430 04060 -.20770 .00D70
1.985 -.250 02260  -,09470 00110
1.963 1,920 00420 01550 00240
1.963 4,090 -.01520 .12200 .00430
1.965 6.230  -.04220 22330 00440
1.963 9.430 -,05790 .33150 .00470
1,965 39.530 -,08410 .43500 .00650
GRADIENT  -,00053 .05110 00046

SHUTTLE LAUNCH

7101 32R3

Pact 30

(AS8014) (23 APR T2 )

PARAME TREIC DATA

BETA = 000 ORBIN = -1.500
6.06  GRADIENT INTERVAL = <-5.00/ 35.00
8L CYN CAF CABO (41:11 CABMO (<1]

.00060 .00060 25740 04050 .04010 07600 .33680
-.00030 .00390 +26450 .03690 .03980 073190 14870
-.00070 © .00180 .26910 .03520 04020 06920 «34470
-.00100 .003100 .26890 03470 04040 06770 +34260
-,00840 .00070 .26730 .03480 04020 06560 .34070
-.00200 .00100 26700 .03390 03900 D6z20 .3$3520
-.00380 00130 .26280 03370 03770 06070 .13210
-.00140 -.00060 .25340 03430 03760 .D6040 «13240
-.00190 -.00410 .24710 .03500 03760 06020 .13300
-.00220 ~.00140 23830 .03610 03760 .D6150 .43350
-.00280 -,00130 .23300 .03780 03790 .06380 .13760
-.00008 -.00012 -.00165 -.00009 -.00035 .=.00091 ~.00435

7.04 GRADIENT INTERVAL = ~-5.00/ 5.00

cBL CYN CAF CABO CABS CABHO CAB

-.00100 00820 +26990 02460 .01760 .04810 09050
-.00080 .003130 .26910 02450 01960 .04300 .008910
-.00070 .00080 .26470 02440 01920 .Da210 .00590
-.00060 .00000 25590 02440 .01990 04240 .oesro
~.00070 -.00030 25080 02430 .02100 04300 08640
~.00080 -.00030 .24500 D2430 .g2400 .03990 08310
-.00080 .00000 23930 D2420 02090 .04000 00510
-.00100 .00040 .23750 02420 02090 03890 00410
-.00100 00020 23790 02460 02240 03760 08480
-.00110 .oooro .23330 02480 02340 .03680 00510
-.00080 .00070 .22970 .02450 .02380 03650 08490
-.00004 .00005 -.00222 -.00002 .00009 -.00037 -.00030



OATE 24 aPn 72

SREF
LREF
BREF
sCaLE

MACH

4,959
4,939
4,939
4,989
4,999
4,959
4,939
4.939
4,939
4,959
4,939

NSFC TWT 338
REFERENCE DATA
7,0900 84, IN XMRP = 4,3480 IN,
3.3440 IN, YMRP 3 .0000 IN,
4,4600 N, IMRP = 2480 IN,
0040
RUN NO, 3507/ 0 RN/L =
ALPHA CLM CN (44
-10.,310 02990 ~,45470 -.00560
-8.340 02160 «.36440 -,00690
~8,300 .02060 ~.28260 ~,.00050
-4,.260 01850 -.21040 -.00030
~2.240 . 02110 =-.34390 .00000
~.380 02490 -.07770 .00010
1.830 02870 -.00840 -.00270
3.890 .02900 .06070 -.00230
3.930 D2re0 «13000 .00080
7.970 .02400 .20220 00110
9.930 .02040 .26650 00130
GRADIENT 03327 -.00033

.00140

NASA MSFC TWT 538 TABULATED DATA LISTING

SHUTTLE LAUNCH T103 32R}

4.92  GRADIENT INTERVAL = =5,
cBL cYN CAF
-.00010 00240 .22410
-.00080 00140 .21600
-.00040 .00210 .20760
-.00110 00200 .20150
.00020 00240 .19630
-.00040 .00180 .18900
-.00140 .00180 .10200
-.00030 .D0170 .17580
-,00090 .00150 17300
-.00050 .00150 17370
-.00100 .0o220 17470
.00000  -,00006  -.00323

ragt 1
(AGE014) (21 APR T2 )

PARAMETRIC DATA

BETA = 000 ORBIN 3 -1.500
g0/ 3.00

CABO CABS CABHO Cap
.00250 .00250 00600 01310
00260 .00260 00590 08320
.00260 .00270 .00590 .01230
.po270 .00270 00580 01130
.00280 00270 00600 .01360
.00280 .00270 .00580 .01130
.00290 .00270 .00630 01160
.00290 00270 .005080 01350
.00290 .00260 00550 03210
.00280 .00270 .00530 .03090
.0oz280 .00260 00500 .01040
.0ooo2 .00000 .00000 00003



DATL 24 APR T3

SREF
LREF
BREF
SCALE

MACH
900
900
900
.900
«900
.900
900
<900
900
900
+900

MACN

1.107
1.307
s.107
s.187
s.107
$.387
1.187
1.187
1.307
1.107
1.187

REFERENCE DATA

7.8900 sa,

3,.3440 IN,

4,46800 N,
.0040

BETA
-30,220
-8.220
~6.360
-4.100
-2.050
.000
2.030
4,080
6.320
8,200
10.170
GRADIENT

BETA
-30.320
-8.320
-6,230
-4,350
-2.070
.000
2,080
4,130
6,200
0.290
10,300
GRADIENT

IN  XMRP
YMRP
IIRP

MASA MSFC TWT 338 TABULATED DATA LISTING

MSFC TWT S38  SHUTTLE LAUNCN 7101 82R8
= 4,3400 N,
s 0000 1IN,
3 2480 IN,

ALPHA 3

RUN NO, 352/ 0 RN/L = 35,69 GRADIENT INTERVAL = ~5.00/ 5.00

M
.02320
03330
03760
04230
04840
04940
.04520
.04200
03640
.02030
.02230
-.00018

cN cy CBL CYN CAF
-.038600 " .34230 .04390 -.04710 . .12530
«,09760 .27860 03620 -.04050 .13330
-.30990 .20900 02730 -.03260 .14410
-.12000° .34390 .01980 -.02520 .14670
-.13000 - .08150 .04190 -.01620 .15050
-.12850 .01250 .00160 -.00290 .15580
~.12260 -.08620 -.00900 03440 .15620
-.121%50 ~-.42500 -.01770 .02500 .15750
-.11010 -.18700 -.02480 .03310 .15180
-.09890 -.29690 -.03490 04220 .15230
~.00460 -.32390 ~.04300 - 05020 .14470
.00021 -,03314 -.00469 00643 00143

CABO
.02770
02600
.02300
02180
02020
01930
.01970
.02040
.02280
.02520
.02750
-.00016

RUN NO. 51/ 0 RN/L = 6,06 GRADIENT INTERVAL = -5.00/ 35.00

CLM
.02010
03870
04870
.05830
.06370
06610
06420
05750
04840
.03300
02140
~.00008

CN (44 cBL CYN CAF
-.09670 +36340 06140 ~.03670 23940
-.10950 28570 05130 -.02980 .24600
-.11980 .20950 .03850 ~.02120 «25490
~.,12900 .33690 .02530 -.01300 25670
~.43490 .06720 .01230 ~.00420 .26010
-.13740 -.00450 -.00110 .00650 .26280
-.33360 ~.0r090 -.01370 .01490 .26000
-.12950 ~.14060 -.02650 .02420 .26060
~.12270 -.21100 -.03960 .03220 23880
-.33010 -.28650 -.05240 03970 «25310
-.10020 ~.36470 -.06300 .04590 24870

.00001 -.03350 -.gpoezs .00452 00018

v

CABO

03920
04000
.03730
.D3520
.03430
.03490
03540
03560
.03760
.04050
.04090
.00009

(A84013)

Pact 2

PARAMETRIC DATA

+000

cags
.03850
.03810
03770
.03850
.03750
. .03580
.03340
.03290
03040
.02880
.02780
-.00085

CABS
.04070
04020
.04000
03970
03930
03980
.03930
03740
.03610
.03570
.03520
-,00022

ORBIN =

CaBKO
05760
.05500
05130
08350
.0503%0
04240
.04900
.05030
05220
08210
03560
-.00037

CABHO

ariro
06900
.06580
.06630
.06690
.06540
.06040
06020
08770
.068%0
.07010
.00026

28 APR T2 )

'

C4AB
.32390
11930
.13230
11190
+30830
+30470
.10220
«10290
.10540
.30680
.131100
-.00130

CAB

.13170
34930
«34330
.14330
.14060
+44030
.34330
14130
.34130
.34480
.34630
.00013



QATE 24 aPn 72 . NASA MSFC TWT 338 TABULATED DATA LISTING Pace 33

MSFC TWT 538  SHUTTLE LAUNCH T101 2Rt (AS6033) (23 APR T2 )
REFERENCE DATA : PARAMETRIC DATA
REF = 7.8900 84, IN XMRP = 4,3480 IN, ALPHA = .000 ORBIN 3 -1,300
LREF 2 3.3440 IN, YMRP 3 .0000 IN,
SREF = 4.4600 IN, DIRP = .2480 IN,
SCALE = .0040
RUN NO, 3217/ 0 RN/L = 7,08 GRADIENT INTERVAL = <-5.,00/ 5.00
MACH BETA CLM CN cv CBL CYN CAF CABO CABS CABHO cAB
1,951 ~310,420 .00950 -.08890 37460 .04310 -,04860 .24730 .D2360 .02180 04290 .00840
1.988 -8,390 .01210 -.08840 .29890 03540 -.03780 24970 02370 .D2190 .04230 00790
1,958 -6,290 03440 -.08900 22240 .02700 -.02770 .25390 .02420 02370 04050 08650
1,951 -4,200 .03730 -.08910 .14850 01740 ~.01640 25470 .02450 .D2230 .04030 00720
1.958 -2,100 .01980 -.08830 .01780 .DD850 ~.00770 .25380 .02370 02160 .04190 .08740
1,951 ,000 .02000 -.08630 .00520 -.00030 -.00020 .25030 .02380 02140 .04140 .08660
1,951 2.060 .01800 ~.08310 -.06270 -.00910 .00780 25250 .02350 .02050 04040 08450
1.951 4.180 01620 ~.08260 -.13550 -.04830 .01700 25440 .02480 .02070 .03950 .08510
1.958 6.270 01350 -.07940 -.21080 -.02010 .02850 .25280 02460 .02010 .04080 08560
1.952 0.370 .01070 ~-.07890 -.28780 -,03710 .03950 .25550 .02500 .01980 .04210 08710
1,953 10.380 .00630 -.07680 -.36180 -.04490 .04980 .25400 02470 .01980 .D4310 00770
GRADIENT -.00034 .00087 -.03387 -.00425 .00393 ~.00009 .0oog2 -.00021 -.00015 -.00034
RUN NO, 145/ 0 RN/L 3 4,96 GRADIENT INTERVAL = -3.00/ 5.00
MACH BETA CLM CN cyY cBL CYN CAF CABO CABS CABHO CAB
4.959 -10,060 .01310 -.05640 .25160 .0207b -.01340 .20170 .0o270 .00210 .00560 .01050
4,959 ~8.100 .01580 -.05940 .20580 .01540 -.00320 .19800 .00270 .00220 .00580 .01080
4,959 ~6.100 .03700 -.06290 .45100 .01030 .00150 .19540 .00270 .00220 .00580 .01080
4.9%9 ~4,050 .02420 -.06650 .09930 .00720 .D0420 19070 -.00290 .00230 .00610 01140
4.959 -2.050 .02650 -.06740 .05350 .00280 00420 .18770 00200 .00240 .00580 .01300
4,959 .000 .02490 -.06860  .00460 -.00060 .00090 .18630 .00280 .00240 .00580 . .03320
_4,959 2.020 02550 ~.06980 -.04700 -.00380 -.00060 .18880 .00280 .00270 .00570 .01130
4,959 4.040 .02360 ~.06770 -.08680 -.00780 -.00190 .19260 .00290 .00280 .00600 .01870
4.959 6,070 .02040 -.06280 ~.14010 -.01230 -,00310 .19670 .00290 .00280 .00880 .01160
4.9%9 8.100 .01530 -.05720 ~.19470 -.01640 .00330 .20070 .00300 .00270 .00590 .01180
4,939 10,030 .01500 -.08120 -.24010 -.02080 .01150 .20470 .00300 .0o270 00590 .01180

GRADIENT -.00013 -.00024 -.02334 ~.00181 ~.00084 .00024 .00000 .00006 -.0000% .00004



DATL 24 aAPR 72 NASA MSFC TWT 538 TABULATED CATA LISTING Pt 34

MSFC TWT 338  BMUTTLE LAUNCH T2O381R1 (A6601¢) (23 aPR T2 )

REFERENCE DATA PARAMETRIC DATA

SAEF = T.000D0 84, IN XMRP 3 4,3480 IN, SETA = 000 ORBIN = -3.500

LREF = 3.3440 IN, YMRP = .0000 IN,

BREF » 4.4600 IN, IMRP 3 «2480 IN,

SCALL = 0040

RUN NO, 93/ 0 RN/L = 4.33 GRADIENT INTERVAL = -~5.00/ 5.00
MACH ALPHA CLM CN cY (<18 CYN CAF CABO CABS CABHO CAB
.03 ~10.490 .12300 -.69850 -.00210 -.00140 ~.00090 07740 .01980 .03540 05400 30930
.803 -8,500 .11060 -.58910 -.00400 -.00170 00000 07410 .01900 03670 03330 .32110
«801 -6.430 09430 ~.47350 .00100 -.00090 .00060 07480 01760 03680 .05240 30680
.03 -4,350 07370 =.33080 .00020 -.00330 .00100 07830 .01780 .03690 04840 40320
-601 -2.200 04770 -.23250 00060 -.00100 -.00010 08370 01720 03550 04710 09990
-804 -.230 02670 -.11840 00100 . -.00040 -.00070 .08150 03760 .03400 .04520 09690
.803 1,030 .00090 .00740 .00510 .00070 00030 08140 .01870 ' .D3390 04360 .09620
.803 3.910 -.03190 .12530 .00190 .00100 .00000 07740 01940 03410 04460 09830
.801 9.960 -.05030 .24390 .00940 .00200 -.00020 07270 .02010 .03390 .D4520 09930
.08 0.060 -.00290 36750 .00860 .00140 -.00020 .06530 .02150 03370 04570 30130
.601 10,040 -.30150 .47920 .00780 .00340 00000 05790 .02250 .03390 .04870 .40330
GRADIENT -.01231 08777 .00038 .00038 -.00000 -.00010 00023 ~.00035 -.00032 -.00063
RUN NO. 90/ 0 RN/L 3 5.42 GRADIENT INTERVAL = -3.00/ 35.00
MACH ALPHA CLM CN cY cBl CYN CAF CABO CABS CABHO CAB

804 -10.740 .11740 -.73330 -.00140 ~.00080 ~.00300 .10590 .02430 .03540 06210 .12190
-804 -8.700 13460 -.62280 -.00480 -.00030 -.00130 .10300 02240 03680 .05960 .33900
004 ~6.590 .30970 -.51490 -.00330 .00070 -.00300 .10250 .01990 03710 08530 31240
804 -4.470 07780 -.37740 -.00090 -.00010 -.00270 -10460 .01880 03750 .05110 .10750
804 -2.380 +04960 -.24940 .00020 00040 -.00300 .10630 .01840 03590 04950 .10390
004 ~.240 .03080 -.12580 .00390 .00150 -.00320 .10430 .01850 .03470 04800 .10430
.804 1.840 .00700 .00150 .00430 .00120 -.00220 -10330 .01890 .03380 .04650 09930
804 3.940 -.03920 .12310 .00630 .00300 ~.00450 09710 .01910 03480 .04690 .40090
-804 6.050 -.06870 «24970 .00830 .00310 -.00380 08960 .02070 .03530 .04720 .10330
804 0.160 -.30360 .38110 .00530 00300 -.00380 .08090 .02160 .03460 .04810 30470
804 10.180 ~-.13320 - 48050 00740 .00200 -.002350 .07820 02150 .03480 05220 .10060

GRADIENT -.01314 05931 .0oos8 ~.00033 -.00013 -.gooes .00005 ~.00036 -.00054 -.00085



DATL 24 APR T2 NASA MSFC TWT 538 TABULATED DATA LISTING Pact 33

MSFC TWT 3380  SHUTTLE LAUNCH T203 83R1 (A66016) (23 aPR 72 )
REFERENCE DATA PARAMETRIC DATA
SALF » 7.8900 83, IN XMRP = 4,3480 N, . BETA 3 000 ORBIN = -3.500
LREF = 3.3440 N, YMRP = 0000 N,
BREF = 4,4600 N, IMRP 3 -2480 IN,
SCALE = 0040
RUN NO, 89/ 0 RN/L = ° 5,73 GRADIENT INTERVAL = -5,00/ 5.00
MACH ALPHA cLM CN (44 CBL CYN CAF CABO CABS CABHO CAB
904 ~30.050 37070 ~.80510 -.00210 00040 -.00300 »33250 03000 03600 06790 «33390
904 ~8.790 .18340 ~.87480 -.00590 -.00360 ~.00080 «13320 .02630 .03830 .06360 .32020
904 -6.6840 .13350 -.53720 =.00460 00060 -.00240 «13660 .02220 .03830 06120 42100
904 -4.530 .10250 -.40190 00110 00000 -.00220 .13860 .02100 03940 03760 .11830
904 -2.370 07810 ~.26890 00160 -.00020 -.00370 .14170 .01960 03800 05310 .33000
904 ~.240 .03340 ~.34270 00400 .00050 -.00390 «13660 01900 .03370 .0s270 10730
904 1.040 .01360 ~.01640 00440 00110 -.00450 13240 01960 03490 .05090 30560
<904 3.940 -.05620 .12180 00620 00190 -,00300 12320 .02370 03630 04870 «30660
904 6.060 ~.09690 25680 00460 .00190 - -.D0220 .11420 .02200 .03700 .04990 40900
«904 8.380 -.13070 30080 00340 00590 -.00330 +30240 02210 03630 03460 «11290
904 10.220 -.13050 483510 .00800 .00090 -.00410 09660 .02330 .03620 . 05720 .41670
GRADIENT «.010806 06157 .00062 .00024 -.00021 ~-.00189 .00006 =.00046 ~.0009% -.00134
RUN NO, 87/ 0 RN/L = 6,013 GRADIENT INTERVAL = -5,00/ 5.00
MACH ALPHA LM cN (44 cBL - CYN CAF CABO CABS CABHO CAB
1.090 ~13.040 «27540 -.95210 -.00520 -.00310 00390 23430 .D4390 04340 07970 16730
1.090 -8.910 23470 =-.76690 -.00170 -.00300 .00360 .22150 04190 04360 07740 16300
1.098 -6.720 .49020 -.59920 -.00230 -.00260 00430 .22930 .04040 04430 07480 .15960
1.090 -4.350 «34930 -.44200 .00000 -.00210 00440 .23430 .03940 .04430 07210 .33580
1.098 -2.390 «11240 -.29600 00220 -.00060 .00350 .23620 .03900 04480 .06990 .15370
1.098 ~.240 .08210 ~.16530: .00440 -.00060 00300 .23210 .03910 04470 .07060 13450
1.098 1.900 .05210 ~,03700 .00480 -.00010 00380 .22900 .03880 .04340 .07380 .15420
1.098 4.030 -.00880 .09960 .00410 .00040 00450 .22050 .03840 .04320 .06960 .15130
3.098 6.150 ~-.05760 24250 00530 - .00070 .00440 .21320 .03960 .04370 07030 .15360
1.098 8,300 ~.09760 38280 .00730 .00110 .00380 +20490 04020 .04300 .07060 .15400
1.098 10.360 -.12720 .50950 .00650 .00140 .00390 .19640 04340 D4260 .07130 15540

GRADIENT -.01736 06238 .00050 .00026 .00002 -.00162 -.00010 -.00087 ~.00014 -.00040



DATL 24 AP 72 MASA MSFC TWT 536 TABULATED DATA LISTING PAGE  S¢

MIFC TWT 538  SHUTTLE LAUNCH T20138R1 (A86036) {21 armr2 )
REFERENCE DATA PARAMETRIC DATA

GREF = T7.0900 84. IN XMRP = 4,3480 IN, BETA = 000 ORBIN 3 ~$.500

LREF = 3.3440 N, YHRP 3 0000 IN, :

SREF = 4.,4600 IN, IURP = «2400 IN.

SCALE = 0040

RUN NO, 88/ 0 RN/L = 6,06 GRADIENT INTERVAL = -5.00/7 $5.00
MACH ALPHA CLM CN (44 cBL CYN CAF CABO CABS CABHO CAB
1.200 =-11.090 22620 -.90510 -.00320 -.00230 -.00220 «23850 04180 04020 07830 +36040
1.200 ~8.950 .18360 -, 12200 -.00120 -.00190 ~.00150 .22270 .03890 04040 07600 .48550
1,200 -6.750 «13430 -.360350 ~.00060 -.00180 -.00070 .22020 03720 .04100 .07030 «34860
1.200 ~4,.370 «32340 ~.41360 -.00010 -.00140 -.00150 22810 03600 04360 +D6770 +34340
1.200 ~-2.420 09670 -.27970 .00190  -.00090 -.00200 .22680 .03590 043350 .06610 «14360
$.200 ~.240 07300 -.45090 .00340 -.00070 -.00230 22580 .03490 .04070 06390 .13970
1.200 1.800 03620 -.02050 .00390 -.00030 -.00160 .22050 .03470 .03980 .06310 33760
1.200 4.040 -.03500 .11620 .00600D 000590 -.00870 .21800 03420 .03960 06310 +313690
1.200 6,180 ~.05210  ,24680 .00700 .00110 ~.00240 .21160 .03520 .03920 .06360 +13830
1.200 £8.340 ~.08120 ~ .37840 .00910 .003150 -.00320 «20540 03630 03900 .06470 .14030
1.200 10.420 =-.09990 49740 .01060 .00210 ~.00290 .$9620 03800 ° .03900 .06610 .14320
GRADIENT ~.015867 06128 .00066 .00020 -.00000 -.00123 -.00022 ~.00026 -.00057 -.00107
RUN NO, 3207 0 RN/L = 7,04 GRADIENT INTERVAL = -5.00/ $5.00

MacH ALPHA CLM CN (44 cBL CYN CAF CABO CABS CABHO CAB
1.962 ~11.240 «11900 ~.74490 ~-.00510 =.00040 .000s0 .21830 02470 .01790 04870 09140
1.962 ~9.090 09730 -.60780 -.00230 ~.00020 .00020 .21480 .02470 01950 .04520 00950
1.962 ~-6.890 07490 ~.46670 -.00370 -.00020 00060 .20790 02480 .02010 04300 .08800
1,962 -4,640 .0s840 ~.33380 -.00060 -,.00040 -.00030 .20130 .02460 .02010 04310 .06800
1.962 ~2.460 .043350 ~.21340 00150 -.00040 -.00050 .39660 02420 .02120 04090 .08640
1.962 -.250 .02730 ~-.09780 00190 -,00050 -.00060 «19190 02450 02130 04030 .0ee20
1.962 1.920 .00900 .01460 00280 -.00040 -.00030 19150 02410 .02070 .03900 00390
1.962 4,080 ~.03400 .12250 .00350 -.00060 00000 .18510 .02450 .02070 .03900 .00430
1,962 6.260 -.03170 .23220 00370 -.00050 .00000 .18600 .02450 02190 03730 .08390
1.962 8.450 ~.04330 .34230 .00850 -.00040 .00020 «17990 .02460 .02310 .03630 .08430
1.962 10,560 ~.04750 .44760 .00690 ~.00040 .00070 17590 .02460 02360 .03560 .08390

GRADIENT -.00026 08228 .00044 -.00002 .00004 -.00172 -.00001 .0ooo3 -.00046 ~.00045



OATE 24 arr 12

MASA MSFC TWT 538 TABULATED DATA LISTING

HSFC TWT 538
RIFLRENCE DATA
SREF 3 7.8900 8@, IN XMRP = 4.1460 IN,
LREF = 3.3440 3N, YMRP = 0000 IN,
BRLF = 4,4800 IN, ZMRP = 2480 IN,
SCALE = 0040
RUN NO, 348/ 0 RN/L =
MACH ALPHA cLM CN cY
4,939 -10,320 .02560 -.47000 .00030
4,959 «8$.360 .01650 ~.36570 -.00410
4,939 -6.310 .01790 ~.29790 -.00070
4.9%9 -4.260 .01930 -.21940 -.00340
4,959 ~2,240 02180 -.14430 -,00310
4,959 ~,180 .02320 -.074390 .00000
4,999 1.040 02910 .00060 .00190
4,959 3,900 03440 06390 .00060
4.9%9 8,940 03280 .13620 .00240
4,939 7.980 .038390 .20230 .00100
4,959 9.940 03720 27470 .00590
GRADIENT 00181 03486 .00D64

SHUTTLE LAUNCH T203 81R1

4.95 GRADIENT INTERVAL = -3,
CBL CYN CAF

-.00040  -.00060 .20550
-.00060  ~-.00110 .19520
-.00080 .00000 .18480
-.00020 .00110 .17690
-.00060 . .00150 .17010
-.00D60 .00050 .16360
-.00020 .00470 .35950
-.00040 .00360 .18460
'-,00020 - .00190 .15260
-.00090 .0010D .15110
-.00040 .00330 .15230
-.00000 .00006  -.0027%

Pact 97
{As8018) (28 APR 72 )

PARAMETRIC DATA

BETA 3 000 ORBIN = -1.300
oos 5.00

CABO CABS CABHO CAB
00250 00260 00630 03130
.00250 00260 .00590 08100
00260 .00270 00590 03130
.00280 00260 00620 03180
.00260 00270 00610 03170
.0o0290 .00270 00630 .D3200
.00280 00260 00560 .01330
00280 00260 .00550 01140
.00290 00260 00540 03100
.00280 00210 .00510 .01060
.00260 .00260 00460 00990
00000 -.00002 -.00009 ~-.00010



DATE 24 APR 73

e
LREF
oREF
scaLe

MACH
598
590
999
598
398
998
998
998
590
598
390

MACH
.02
002
002
802
.002
802
.802
.802
.802
.802
.802

NASA MSFC TWT $38 TABULATED DATA LISTING

REFERENCE OATA

7.8900 sa.

3.3440 IN,

4,4600 N,
0040

BETA
-10.090
-8.120
-8.090
-4 .,060
-2.030.
.000
2.020
4,030
e.070
8.100
10,050
GRADIENT

BETA
-10.360
~8.190
-6.140
-4.070
-2.050
.000
2.030
4.070
6.090
8.160
10.130
GRADIENT

MSFC TWT 338
IN ORP = 4.3480 IN,
YHRP % .0000 IN,
IMRP 3 .2480 IN,
RUN NO. 82/ 0 RN/L =
LM N cy
-.04060  -,07820 .30810
-.00540  -,07860 +25440
-.00200  -.07880 .19110
00600  ~.08400 +13840
03120  ~.08380 07570
01640 ~,09070 01770
01090  -.00690  -.04760
00430 . -.07540  -.10470
.00000  -,07550  -,36640
-.00%60  -.06880  -.22470
-.00940  -.06500  -,28230
-.00018 .00079  -.03023
RUN NO, 83/ 0 RN/L =
LM oN cy
-.00960  -.07830 .32230
-.00440  -.07710 .26180
.00380  -.08350 .20370
01260  -.09450 .14150
01750  -.09680 08490
02480  -.10470  -.01820
.02160  -.09950  -,04500
.01560  -,09550  -.10930
.00660  -.09120  -.17380
-.00210  -,07750  -.23390
-.00820  -.07800  ~.29140
.00048  -.00025  -.03102

SHUTTLE LAUNCH T20388R3

ALPHA =

4,52 GRADIENT INTERVAL = =-5.00/ 5.00

cBL CYN CAF CABO
.04350 -.04090 .06240 .023%0
.03650  ~,03510 06460 .02230
.02820 -.02810 .07250 .02120
02000 -.02010 .07760 .02090
.01300  -,01040 .08070 ,01920
.00190  -.00160 .08190 .01710
-.00830 .00750 .08350 01960
-.01760 .01520 08400 .02030
-.02710 .02500 .08300 .02210
-.03520 03390 07850 .  .02400
-.04350 04060 .07750 .02330
-.00467 .00437 .00077 ~.00004
8,41 . GRADIENT INTERVAL = ~-3.00/ 5.00

cBL CYN CAF CABO
.04130  -,04150 .07890 .02620
03450  -,03420 .08530 02440
02730  -,02930 .09330 .02090
.01950  -.02170 .10020 .019%0
.03250  -.01570 10330 .01920
.00230  -.00370 .10880 .01770
-.00650 00650 .10930 .01930
-.01590 01660 .10580 .02020
-.02590 .02800 10540 .02130
~.03330 .03520 .10210 .02350
~-.03980 .04120 .09700 .02650
-.00441 00485 .00084 .00007

{86017

Pace 28

PARAMETRIC DATA

000

CABS

.03440
+D3460
03510
.03520
.03450
.03380
03320
.03220
.03010
02910
02750
00036

caBS
.03700
03720
.03730
03630
.03330
.03420
.03270
03150
02970
.02900
.02730
-.00064

ORBIN =

CABHO

04890
04850
.04220
04030
.04000
.04310
.04380
03950
03890
04190
.D4320
.00008

CABHO
08360
.05010
04740
04430
04480
.04350
.04310
.04510
04460
04300
04730
-,00008

23 APR T2 )

=-3.3500

CAB
.10690
.10550
09870
09650
.09390
09400
09470
.09210
09120
09500
.09610
-.00040

CAB
11700
.11180
10870
.10030
09970
.09350
.09320
09690
09570
09760
.10120

-.00056



OATE 24 APR 72 MASA MSFC TWT 330 TABULATED OATA LISTING fact 39

MSFC TWT 538  SHUTTLE LAUNCH T20181RY (AS803T7) (23 APR 72 )
REFERENCE DATA PARAMETRIC DATA
SREF = 7.0900 8@, IN XMRP 3 4,3480 IN, ’ ALPHA = 000 ORBIN 3 -3.500
REF = 3.3440 IN, YMRP = ,0000 IN,
BREF = 4,4600 IN, IMRP 3 .2400 IN,
SCALE = 004D
RUN NO, 84/ 0 RN/L = 5,69 GRADIENT INTERVAL = ~5.00/ 35.00
MACH BETA LM N cy cBL CYN CAF CABO CABS CABMO CAS
096 -10,200 .01810 -.09860 33580 .04380 -.04350 .10760 .02620 03760 03410 .13000
.896 -8.220 .02520 -.10750 27240 .03570 -.03790 .31470 .02410 .03770 .03330 .33520
896 -6,160 03290 ~.11830 .20550 02710 -.02980 12260 02340 .03800 .05090 .13040
896 -4,100 .03860 -.12330 .14450 01970 -.02440 .12620 .01930 03760 .05210 .10910
096 -2,050 .04380 -.32630 08340 03250 -.01750 .12930 .01900 03660 ..05140 .10730
.896 .000 .04350 -,12340 .01800 .00220 -.00540 .13370 .03870 .03560 .D4950 .30390
896 2.030 .04140 -.12230 -.05310 -,00860 .01020 .13830 .01850 - .03380 .D4840 .30080
896 4,100 .03950 -.11820 -.11660 -.01770 .02000 .13610 .01870 .03250 04980 .10110
696 6.140 .03330 -.11220 ~.17740 -.02540 .02760 .13180 .02060 .03130 .04980 .10380
096 8.190 .02320 -.10220 -.24350 -.03280 .03480 12480 .02270 .D3100 .05110 10480
896  10.170 .01400 -.09310 -.30800 -.04070 .04250 ~ .11810 .02540 .03020 .05280 .10850
GRADIENT -.00004 .00070 -.03215 -,00468 00569 .00140 -.00008 -.00063 ~.00037  ~,00109
RUN NO, 86/ 0 RN/L = €,02 GRADIENT INTERVAL = =-5,00/ 5.00
MACH BETA CLM CN (44 cBL CYN CAF CABO CABS CABHO caB
1.099 -10,290 04440 -.12610 36510 .06000 ~.05050 +20410 .03940 04410 .07670 .16050
1.099 -8.270 06030 ~.43720 .29080 .04870 -.04090 .21220 04050 04430 .074%0 .15940
1.099 -6.200 .06960 ~.34330 .21700 .03660 ~.03130 22260 .03940 04440 07240 - .315640
1.099 -4,130 .07380 ~.14810 .14520 .02440 ~.02240 .23030 .03900 04430 .07210 .358%0
1.099 -2.060 .07610 ~.14830 071690 01260 -.01250 .23320 .03980 04430 .07200 .15610
1.099 .000 07670 -.14800 00790 .00060 -.00070 .23420 .03970 044120 .07040 15440
1.099 2.050 .0r550 -.14510 ~.05980 ~-.01130 .01010 .23600 .04000 04310 .06870 .15190
2.099 4.140 07460 ~.14360 -.12690 -.02300 .02010 .23260 .03920 .04220 .07100 .15250
1.099 6,190 .06830 ~.14240 -.19590 -.03500 .02850 22660 .03910 .04090 .07200 .15210
1.099 8.260 .05960 -.13560 -.26720 ~.04690 .03740 .21880 .04080 04030 .07500 .15620
1.099 10.250 04830 -.12590 -.34090 -.05890 .04600 .21230 .04170 .03940 .07690 .15800

GRADIENT 00003 00059 -.03304 ~.0057¢ 00522 .00036 .00003 -.00D026 -.00027 -.00049



DATE B4 aPR

SREF
LREF
SREF
8CALE

MACH

1,395
1.195
1.195
1.195
$.493
1.195
1,195
1,193
1.195
1,198
3,195

MACH

1.968
1.966
1.966
1.966
1.968
1.9668
1.966
1.966
1.968
1.966
1.966

n MASA MSFC TWT 338 TABULATED DATA LISTING

MSFC TWT 530

REFLRENCE DATA

7.0900 84. IN XMRP = 4.1400 IN.

83,3440 IN, YMRP = .0000 IN.

4,4600 IN, IMRP = 2480 IN.
0040

RUN NO. 85/ 0 RN/L =

BETA cLM oN cr
=30.330 .08220  -.09900 36670
~8.320 02550  -,10600 .29180
-8.230 03720  -.15540 .21560
-4.150 - 04300  ~-,12110 .34130
-2.080 .05080 -.12480 07360
-.010 05320  -.12410 .00370
2.0%0 .0%070  ~-,11910  -.06120
4.130 04360  -.11630  -,13070
©.200 03950  -.11080  -.20180
8,290 02620 ~,10130  -,27640
10,300 01320  -,09330  -.35310
GRADIENT .0000s .0007¢  -,03281

RUN NO. 121/ 0 RN/L =

BETA CLM CN cY
=10.430 .01350 ~.09480 +38330
-0,.410 01790 -.09560 30880
-6,310 02160 -.09360 23270
-4,200 .02340 =-.09340 .35470
-2.100 .02500 -.09370 00090
.000 02690 -.09360 .00600
2.060 02640 -.08950 -.06490
4.380 02330 -.08080 -.14150
6.290 .02070 -.087%0 -.21960
0.410 01730 -.08010 -.29930
310.420 .01250 -.08710 -.37620
GRAD IENT .00004 .00064 -.03529

SHUTTLE LAuNCH

T2O131R3

6,07  GRADIENT INTERVAL 3 -5,

CBL
06320
.05110
03820
02520
01280
.00010
-.D3260
~.02530
-,03860
-.05370
-.06240
-.00681

7.03  GRADIENT INTERVAL =

caL
.04410
.03710
.02840
.01880
00940
-.00030
-.00920
-.01910
-.02930
-.03890
-.04690
-.00453

CYN
-.03850
-.03220
-.02360
~.01520
-.00700

.00280

.01080

01890

.02750

03590

04260

00416

CYN
-.04370
~.03650
-.02750
~-.01960
-.01040
-.00080

00790

01840

02780

03740

043560

00454

PacE  ©
(AG8037) (21 APR T2 )

PARAMETRIC DATA

ALPHA = 000 ORBIN = -3.300
Do/ $.00

CAF CABO CABS CABHO CAB

20740 .03840 04030 07050 14950
.231360 03880 .04030 06770 .14670
.22080 .03710 04000 .06570 .14290
.22480 .03480 .03980 .06570 .14050
.22680 .03430 03950  .D6430 .13820
.23030 .03520 .03920 .06340 .133590
+22940 03550 .03870 .06330 .13770
.23220 03480 03760 06370 .13620
.23010 .03670 .03700 .06490 .33870
.22320 ° .03840 .03640 06660 .14160
.21530 .03940 .03620 .06970 .1454D
.00084 .onpos  -.00025  -.00024 -.00044

-5.00/ 5.00

CAF CABO CABS CABHO CAB

.19660 .02370 02150 04240 .08770
.19750 .02320 .02140 .04200 08740
.19930 .02450 .02170 .04120 .08740
.19510 .02490 02160 .04090 .08750
.39430 .02400 02110 04220 .08730
.19510 .02400 .02090 .04120 .08620
49370 .02390 .02060 .04060 .08520
.19580 .02520 .02070 03940 .08540
.19910 .02490 ° .D2000 .04030 08550
.20060 .02490 .02000 .04150 00650
.20150 .02450 .01980 .04200 .08720
.00004 .00002 -.00011 -.00022 -.00030



OATL 24 aArr 73

. OREF
trer
SREF
sCALE

4,939
4,999
4.959
4,959
4.959
4,959
4,939
4,959
4,939
4,959
4,959

REFERENCE DATA

7.0900 $2. IN XMRP =
3.3440 IN, YMRP =
4.,4600 N, IMRP =
,0040
RUN NO,
BETA CLM
-10.030 01960 -
~8.090 L1970 -
«6.090 .D2220 -
-4.040 02450 -
-2.040 02430 -
000 02430 -
2.000 02260 -
4,040 .02200 -
6,060 .02380 -
8.090 02090 -
10,040 02060 -
GRADIENT -.00033

NASA MSFC TWT 338 TABULATED DATA LISTING

uSFC TWT 338
4.1480 IN,
.0000 1IN, .
2480 IN.
147/ 0 RN/L =
N cY
.06000 .24860
.06330 39370
.06060 14480
.06120 09610
.06200 04880
.06570 .00310
.D6040  -.04430
06110  -,09120
.05880  ~-,13840
.05640  -.19160°
05050  -.24170
.00009  -.02314

SHUTTLE LAUNCH

4.96  GRADIENT INTERVAL = =5,
oL CYN CAF
.02350 -.01690 37570
08770 ~.01030 17300
.03210 -.00520 .16870
.00740 -.00210 16640
00350 -.00120 16530

-.00050 .00040 16230
-.00530 .00260 +16530
-.00840 00440 +16960
~.01300 00660 17270
=.01790 .01010 «17680
-.02350 .01870 .18100
-,.80200 .00083 .00032

T201 $1R1

ALPHA =

gos 5.00

CABO

.00270
00280
.00270
.00290
.00290
.00290
00270
.00300
.00300
.00290
.00290
00000

tassoan

CABS

.00200
.00200
.00230
.00230
00250
.00260
00250
.00270
.00270
.00270
00270
00004

PACE

(83 AFR T2 )

PARAMETRIC DATA

CRBIN =

CABHO
00360
.00580
.00350
00560
00590
00560
00350
00390
.00600
.00580
.00570
-.00004

-1.500

cAB

01040
.01070
.01040
03330
.01340
.01140
01090
.0116D
.01170
.01140
.01330
.00002



OATE 24 aAPR 72

SREF
LREF
BREF
8CALE

+801
.603
.801
.8013
.601
801
.601
«603
.608
803
604

MACH
.903
903
<903
-903
.903
903
.903
903
.903
.903
.903

REFERENCE DATA

7.8900 sA.

3.3440 N,

4.4600 N,
0040

ALPHA
-10,510
-8,300
-6.430
~4,350
-2.260
-.210
1,040
3.920
3.990
8.050
10.040
GRADIENT

ALPHA
-10.860
-8.800
-68.830
~4.520
-2.380
-.250
1.860
3.940
6.040
8,180
10.200
GRADIENT

NSFC TWT 330
IN XMRP = 4.1480 IN,
YMRP 3 .0000 IN.
2MRP 3 2480 IN,
RUN NO, S7/ 0 RN/L =
cLM CN cy
.12200 -.70020 -.01360
.131060 ~.58550 ~-.01200
09220 -.46870 -.01040
.07100 ~.34770 ~.00890
04410 ~.22420 ~,00740
02300 -.30640 =.00460
-.00170 .01890 .00040
-.03270 .13500 .00310
-.03830 .24910 .00330
-.00260 .36420 .00240
-.10250 .48060 .00280
-.01226 .03849 .00154
RUN NO, 56/ 0 RN/ =
LM CN cy
17970 ~.81830 -.01350
.15740 -.88050 -.01530
.12810 -.54050 -.01210
.09840 -.40450 -.01030
.07030 -.26960 -.01000
.05030 -.14320 -.00480
01970 -.01900 -.00170
-.04960 .11%80 -.00210
-.08890 .24970 -.00030
-.12070 .38040 .00150
-.12990 .48600 .00520
-.01636 .00117

NASA MSFC TWT 538 TABULATED CATA LISTING

06102

SHUTTLE LAUNCH

TRO182RS

PacE 2
(A86010) (23 APR T2 )

PARAMETRIC CATA

BETA = 000 ORBIN = ~3.500
4,52 GRADIENT INTERVAL = ~-3.00/ 5.00
cBL CYN CAF CABO CABS CABKHO CAB
.00020 -00080 07470 01960 03580 05620 «13360
.00010 .00200 07390 01940 03640 05240 .40830
00030 00240 07650 01770 .03670 04790 «30240
-.00050 .00310 07650 .01840 03610 04680 .10130
-.00120 00250 .07820 01840 .03550 04450 09830
-.00060 .003160 07830 .03900 03420 .D4450 09770
=.00040 .00220 07590 01960 .03330 .04580 09890
~.00030 .001%0 07470 .02100 .03390 .04280 09770
-.003120 00330 07120 02160 03350 .+04430 +09950
«.00180 -.00020 .06300 02180 03280 .04620 .40300
-.00310 00250 +05430 023680 03420 .04900 10710
.00006 -.00013 -.00029 .00034 ~.0003%2 -.00032 -.00033
$.70 GRADIENT INTERVAL = ~-5.00/ 5.00

cBL CYN CAF CABO CABS CABHO CAB
.00230 00470 .12960 .03020 03780 .06890 .13700
-.00040 00330 .13200 02750 03800 06290 .12830
.00100 - 00350 .13180 .02390 .03820 05860 .12080
.00040 .00110 .13430 .02230 03870 05720 .31830
~.00060 .00120 .313760 02140 03740 .D5160 .11060
-.00060 .00010 .13370 02110 03560 .05140 .10830
-.00040 -.00110 .12890 - .02110 .03420 .05040 .10580
-.000s80 .00000 .11980 02220 03520 .04980 .10660
-.00120 -.00080 .11180 .02270 03620 .04960 .10880
.00120 -.00310 .09960 .02320 .03530 .05290 .11150
-.00090 -.00120 .09440 .02320 03560 .05650 .113%0
-.00010 -.00021 -.00378 -.00002 ~.00048 -.00082 -.00134



DATE 34 arr 72

MACN

1.398
1,395
1.198
1.398
1.193
1.198
1,198
1.195
1.193
1.198
1.19%

1.963
1.965
1.965
1.965
1.965
1,968
1.963
1.963
1,963
1.963
1.963

MSFC TWT 330
REFERENCE DATA
7.0900 84, IN XMRP = 4.1400 IN,
3.3440 IN, YMRP = .0000 IN,
4,46800 IN, IMRP s 2400 IN.
0040
RUN NO, 35/ 0 RN/ =
ALPHA CcLM CN (44
~13.300 223520 -.91370 ~.01490
-8.960 .19030 ~.73660 -.01050
-6.730 «33600 ~.36730 -.00940
-4.570 ~12350 ~.,41810 =.00840
~2,400 09700 -.268080 -.00%80
~.240 07290 ~.35130 -.00370
1.910 .03870 . -,01910 -.00160
4,020 «.01080 .11460 .00140
6,180 -.05420 25160 00400
8,340 -.08210 .38330 .00610
10.420 -.10070 .30180 00810
GRADIENT =-.01339 06178 00332
RUN NO. 119/ 0 RN/L =
ALPHA- M CN (44
-13.250 .31830 -.73930 -.00350
~9.090 .09550 -.00440 -.00460
-6,060 07550 -.46580 ~.00280
=-4.830 .05950 -.33080 -.00050
-2.440 04230 -.21210 .00060
-.250 02730 ~.09660 00150
1.920 00770 01460 .00270
4.090 -.01340 42400 .00360
6.260 -.0331380 -25180 00480
8.450 ~.04410 .34400 00520
10.590 -.04750 .44820 .ooeoo
GRADIENT -.00030 .05210 .00047

 MASA MSFC TWT 538 TABULATED CATA LISTING

SHUTTLE LAUNCH T204 32R8

6.06  GRADIENT INTERVAL = -5,
cBL CYN CAF
00030 00190 21940

-.00020 .00360 .22370
-.000%0 .00190 .22850
-.00090 .00140 .22680
-.00140 00120 22700
~.00190 .00200 * «22450
=.00200 00190 «21930
~.00200 .00320 .21530
-.00220 «.00020 .21000
-.00230 -.00070 .20330
-.00280 .00000 +19760
-.00013 .00003 -.00143

7.04  GRADIENT INTERVAL = -5,

cBL CYN CAF

~,00100 .00060 22150
-.00080 .00070 .21970
-.00070 .00090 .21410
-.00060 .00030 +20660
-.00080 -.00030 .20200
-.00070 -.00030 .49780
-.00070 .D0D10 .49300
=.00090 .00070 .349150
-.00090 .000s0 .18850
-.00080 .00070 .18600
~.00090 .000680 37940
-.00002 .00003 -.00160

(AG6030)

Pact

(2]

¢ 23 APR T2 )

PARAMETRIC CATA

BETA = .000
pos 5.00
CABO CABS
04100 03970
.03880 .040%0
.03640 04060
.03600 .04100
.03580 04090
03510 .03970
.03550 .03890
03540 .03890
03560 03870
.03730 .03870
.03860 .03860
-.00007  -,00029
pos 5.00
CABO CABS
.02470 .01820
02460 01940
.02450 .01990
02430 031980
.02410 .D2090
.02400 .02100
02440 .02090
.02410 .02030
.02460 .02200
02450 02310
02470 .02370
-.00000 .00005

ORBIN =

CABHO
07740
07400
07080
.06880
06520
.06290
06220
06240
.06280
06420
06440
-.00074

CABHO
04880
.04520
04280
04260
.040350
.03960
.03940
03850
.03750
.03620
.03570
-.00045

-3.500

CAB
15020
.15420
+34790
.143%00
.14200
13790
.4367D
«33670
33720
.34020
.34380
-.00130

cAB
.09180
.08930
08730
.08710
.08560
08480
.00480
.08300
.08420
.08400
.08420
-.00043



DATE 84 APR 72

SREF
LREF
BREF
8CALE

MACH

4,939
4,959
4,959
4,939
4.93%9
4.959
4.959
4,959
4,939
4,939
4.939

REFERENCE DATA

7.0900 8Q. IN  XMRP

3,.3440 IN,
4,4600 IN,
.0040

ALPHA
~10,320
-8.360
-6.330
-4.290
~2.240
-.180
1,030
3,890
3.940
7.970
9.930
GRADIENT

YMRP
IMRP

RUN NO,

LM
.02660
,01830
.01490
.03400
.01880
.02160
02760
.03010
.03480
.03000
.03320
.0020%

MASA MSFC TUT 338 TABULATED DATA LISTING

MSFC TWT 338
4.3480 IN.
.0000 IN.
.2460 IN.
1497 0  RN/L =
N cy
.47260 .00020
.36530 -.00100
.29790 -,00370
22260 -.00490
.14400 -.00010
.D808o -.00440
.00840 .00030
.05470 -.00700
.12710 -.00210
.19630 -.00190
.26560 .00580
03378 -.00019

SHUTTLE LAUNCH

T201 32R3

Pact &
(AsC018) (28 APR T2 )
PARAKETRIC DATA

BETA = .000 ORBIN 3 -1.500

4.93  GRADIENT INTERVAL = -5.00/ $5.00

8L
-.00110
-.00100

~ -.00090
-.00080
-.00110
-.00080
-.00040
-.00120
.00000
-.00120
-.00140
-.00003

CYN
.00150
.D0D90
00320
.00160
.00180
.00180
00170
.00210
.00160
.0D190
.00220
.00004

CAF
.21390
.20240
.19280
.18560
17940
17160
.16630
.16250
.15910
.15780
.15990
-.00290

€ABO caBS CABNO caB

.00250 00250 00580 01090
.00260 .00270 .00610 01150
.00280 .00270 .00620 01180
.00270 .00270 .00590 01150
.00280 .00270 .00580 .01140
.00290 .00270 .00600 08170
.00290 00270 .00600 01370
.00290 00260 .00570 .01130
.00280 .00250 00520 .01060
.00290 .00270 .00540 01100
00270 .00250 .00460 00980

00002 -.00001 -.00001 -.00000



DATE 34 APR 72 NASA MSFC TWT 338 TABULATED DATA LISTING Pact 83

MSFC TWT 338  SHUTTLE LAUNCH T201 $2R1 a86039) ( 23 APR 7; )
REFERENCE DATA PARAMETRIC CATA
SREF s T7.0900.8Q. IN XMRP = 4,3480 IN, ALPHA 3 000 ORBIN = -1.500
LREF = 3.3440 1IN, YMRP = .0000 IN,
SREF = 4,4600 IN, IMRP =z 2480 IN,
8CALE = 0040
RUN NO, 53/ 0 RN/L 3 5,69 GRADIENT INTERVAL = -5.00/ 3.00
MACH BETA CLM CN (44 CBL CYN CAF €ABO CABS CABHO CaB
«903 =-10.200 .02410 -.10540 33000 .04630 =.03940 .30620 02790 03840 05620 32430
903 -8.220 03100 -.31260 28730 038350 -~.03410 +11330 02640 03630 05580 .32070
903 -6.160 +03660 ~.311760 .20150 02930 ~.02680 .12020 +02460 03900 03510 .31890
903 -4.080 04310 ~.32800 «13440 .02180 ~.02150 .32370 02260 .03890 05390 «311550
«903 ~2.050 04510 -.33110 07650 01250 ~.03440 «32740 .02150 03750 05320 .31220
903 .000 .04360 -.12680 00970 00180 -.00270 .33300 .02120 .03650 .05050 .10830
903 2.030 04270 -.12250 -.05890 -.00970 .D3290 .13200 .02220 03510 .D5300 .11040
<903 4,090 04080 -.12260 -.12180 -.01880 .02060 .13170 .02140 .03370 .05400 .30930
903 6.120 03370 ~.31280 -.48160 -.02710 .02830 «12640 .02340 03260 03560 .11160
«903 6.200 02190 ~.10400 ~.24740 -.03460 03470 12250 02480 03090 05380 .31360
«903 30.160 01870 -.09820 -.31320 -.04250 04190 .31550 02790 .02990 05760 .41550
GRADIENT ~.00034 .00098 -.03172 -.00506 00546 .00101 -.00008 -.00063 .00000 -.00070
RUN NO, 54/ 0 RN/L = 6,06 GRADIENT INTERVAL = =5,007 5.00
MACH BETA CLM CN (44 CBL CYN CAF CABO CABS CABMO CAB
1.109 ~10.330 .01130 -.09540 .36130 06100 -.03370 .20070 04040 04100 0rz2s0 .15370
1.189 -0,320 02720 -.10270 .28570 .05080 -.02760 20760 .04010 .04100 .06990 .15320
1.109 -6.230 03940 -.41310 .20840 .03780 -.01900 .21570 .036810 04070 .06690 143590
1,109 -4,150 .04890 -.32020 .13530 02480 ~-.01110 .22110 .03610 .04040 .066350 +34310
1.109 -2.080 05660 -.32600 08790 .01230 -.00230 .22140 03370 .04030 .06720 «314340
1.189 .000 0%840 -.12860 -.00400 -.00110 .0ge20 22250 03850 04020 .06680 «14260
1.109 2.060 .05630 -.12370 ~.06930 -.01370 .01330 .22140 .03690 .04000 .06050 14530
1.169 4.130 .05370 -.12230 -.13650 ~.02630 02110 .22310 .03660 .03890 06970 .14530
1.189 6.210 .0434D -,11530 < -,20840 -.03940 02920 21960 .03860 .03810 .07000 .34870
1.189 8,300 02680 ~.30350 -.28470 -.0%5260 03720 .21600 .04040 .03720 .06970 34750
1.109 10,310 031370 -.09360 ~.35970 -.06300 .04280 .21290 .D4110 .03640 .06880 .14640

GRADIENT 00026 -.00009 ~.03289 -.00619 .00386 .00019 .00011 -.00016 .00037 .00031



DAL 34 APR 72

SREF
LREF
BREF
8CALE

MACH

4.960
1.960
3,960
$.960
1,960
1,960
1.960
1.960
1.960
i.960
1.960

madn

4.959
4,959
4.9%9
4.959
4.959
4,959
4.959
4.939
4.959
..959
4.959

MSFC TWT 338
REFERENCE DATA
7.0900 82, IN XMRP 3 4.1480 IN.
3.3440 IN. YHRP = .0000 IN.
4.4600 IN, DRP = +2480 IN,
.0040
RUN NO. 118/ 0 RN/L =
BETA cLM cN cY
=30.440 .01240 -.09400 .37670
-8.390 .01000 -.09480 .30180
-¢.290 .02040 -.09470 .22420
~4.190 .02330 -.09370 .15080
-2.100 02470  '-.09240 .07800
.000 02620 ~.09260 .00360
2.000 .02430 -.08830  ~.06330
4.200 .02220 -.08700  -.13920
6,260 .03750 -.08540  -.21420
8.390 .01520 -.08700  -.29060
10.430 .00960 -.08590 -.36920
GRADIENT -.00012 .00083  ~,03443
RUN NO. 146/ 0 RN/L =
BETA LM CN cY
-10.030 .01910  -,05670 .24720
-8.090 .01850  -.06280 .19230
~8.090 .02200  -.06030 .14650
-4.070 .01960 ~.,06400 .09610
-2.030 02190 -.06760 .05050
.000 .02500 -.0656D .00320
2.020 .02330 -.06690 -.04720
4.050 .02040 -.08470 ~.09440
6.070 02210 -,05610 -.13990
9.090  .02040 -.05680 -.19020
10.030 .03880 -.05400  ~.24030
GRADIENT .00015 -.00003 -.02357

SHUTTLE LAUNCH

7.05 GRADIENT INTERVAL = -5,
cBL CvN CAF
.04340  -.04420 .19930
.03640  ~.03640 .20360
,02790  ~-.02710 20340
01630  -.01820 .20160
.00900  <.00910 .19780

-,00010  -.00050 19920
-,00890 .00770 .19760
-.04900 01750 .20030
-.02860 02650 .20200
-.03750 03480 20520
-.04390 042980 21270
-,00441 .00428  -.00013

4.95 GRADIENT INTERVAL = -3,
L CYN CAF
.02330  -.01430 .18300
01750  -.00520 47780
01240  -.00220 17370
.00740 .00030 .17140
.00390 .00340 .17060
.00030 .00180 16990

-,00440  -.00110 .17030
-.00850 .00010 17410
-.01220 .00400 17740
-,01750 .00880 .18110
-.02270 .01400 .10710
-.00497  -.00024 .00025

NASA MSFC TWT 538 TABULATED DATA LISTING

T203 82R1

(1~ S )
(AS8039) (21 aPR T2 )

PARAMETRIC DATA

ALPHA = 000 ORBIN = -3.300
00/ $.00
CABO CABS CABHO cag
02350 .02140 04320 08610
02310 .02140 043080 08640
.02400 02180 04060 08640
02440 .02320 04000 08570
.02370 .02100 04250 08720
.02330 .D2100 04130 08360
.02360 02070 04090 08530
.02510 .02090 +03940 .08530
02460 .02020 04050 08540
.02500 02040 04370 .08730
02470 .02010 04350 06840
.00006 -.00004 -.00013 -.00018
oo/ 5.00

CABO CABS CABHO CAB
00260 .00210 .D0340 01010
.00260 .00210 00550 031040
.00280 .00220 .00580 .01300
.00290 .00230 .00390 01320
.00290 .00240 .00390 01120
00280 00250 .00%60 .033100
.00300 .00260 .00610 01380
.00290 .00260 .00s60 02120
.00290 .00280 .00570 .01150
.00300 .00280 .00610 .01190
00290 .00270 .00560 .01130
.00000 .00004 -.00002 .00003



OATL 34 arn 72

SREF
LREF
BREF
SCALE

.902
902
902
902
902
902
.902
.902
.902
902
902

REFERENCE DATA

7.0900 84,

3.3440 |IN,

4,4600 IN,
0040

ALPHA
~30.470
-9.470
-€,.400°
-4,340
-2.270
~.210
1.040
3.900
3,960
8.030
30.030
GRADIENT

- ALPHA
~10.830
-8.780
-8,830
-4.520
-2.410
-.270
1.830
3.930
6.040
0.160
10.180
GRADIENT

MASA WBFC TWT 338 TABULATED DATA LISTING !

MSFC TWT 338
IN  XMRP = 4.31480 IN,
YMRP = 0000 IN,
IMRP = 2480 IN.
RUN NO. 73/ 0 RN/L =
CLM CN cY
.16350 -.86080 00340
.34460 -.57500 .00180
.33310 ~-.45930 00220
07930 -.34130 00140
05090 -.21900 00410
03610 ~.10120 .00340
-.02250 .02040 00380
-.05770 .13580 .00650
~.08560 .24320 .00830
=-.31940 36660 00610
~.34470 47330 .00340
~.01687 - 05797 00048
RUN NO, 76/ 0 RN/L =
CLM CN (44
19970 -.80400 ~.00560
.47070 ~.87020 -.00300
.13610 -.53140 -.00060
.09510 ~.39620 .00110
.03650 -.26080 .00010
.02990 =.13740 00260
-.00390 -.03680 .00430
~.08480 .11150 .00630
-.09910 «24540 00450
-.15080 39400 .00840
-.15240 .48200 .00880
-.08703 05957 .00067

SHUTTLE LAUNCH

T408 SIRS

4,36  GRADIENT INTERVAL = -5,00/

CBL
-.00330
-.00090
-.00020
-.00010

.00000

.00010

00110,

.00140
.00220
.00220
.00190
00020

CYN
-.00270
-.00390
-.00250
-.00380
-.00240
-,00470
-.00210
-.00170
-.00100
~.00130

00300

.00002

CAF
07420
.08100
.07900
.08650
.08920
.088e0
.08790
.08330
07500
.06600
05790
-.00037

5.73  GRADIENT INTERVAL = -5.00/

cBL
-.00130
-.00130
.00050
-.00010
-.00030
.00000
.00100
.00140
.00160
.00240
.00230
.00020

CYN
-,00110
~.00180
-.00360
-.00300
-.00240
-.00350
-.00460
-.00360
-.00280
-.00290
-.00360
-.00016

CAF
13270
.13180
.13310,
.13030
12780
.12580
.12410
.11810
10720
.09470
.08620
-.00133

ETa 3

CABO

01850
01880
01930
.01610
.01810
03790
01860
.01910
02020
02080
02220
.00012

5.00

CABO
.02830
.02390
.02420
.02300
.02090
.02110
.02030
.02090
.D2140
02200
02290
~.00023

(A86020)

Pact

PARAMETRIC CATA

CABS
03470
.03270
03210
.03240
.03180
.03130
.03000
03040
.03030
03010
-.D3090
-.00028

CABS
.03230
03440
03540
.03530
03440
03340
.03210
03320
03340
.03240
03140
-.00031

ORBIN 3

CABHO

03370
«04510
04340
.03630
03680
03710
03740
03770
.03990
04020
04050
.00003

CABHO
.06160
05700
05130
.05020
.04850
04900
.04620
044390
.04580
04730
,05000
-.00061

[ 14

(28 aPR T2 )

CAB

«30300
09670
095%0
00890
08680
0eT00
08610
08730
09060
09110
09370
00019

CAB
.12220
43740
.13300
.10870
.30390
.10360
09880
.09900
.10070
.10170
.10440
~.00816



OATE 24 APR 72

MACH

$.303
1.103
1,103
1,103
1.103
1.103
1.103
1.103
1.103
1,103
1.103

L.196
i.196
31.196
1.198
1.496
1.19¢
1.196
1.196
1.196
1.196
1.198

MSFC TWT 538  SHUTTLE LAUNCM

REFERENCE DATA

MASA MSFC TWT 538 TABULATED CATA LISTING

T101 S3RY

7.0900 84, IN XMRP = 4,3480 IN,
93,3440 N, YMRP = 0000 IN,
4,4600 IN, IMRP 3 2480 [N,
0040
RUN NO, 77/ 0 RN/L = 6,04 GRADIENT INTERVAL = =3,
ALPHA LM CN (44 (<18 . CYN CAF
~30,.990 29690 ~.93550 -.00330 ~.00270 00270 22560
-8.060 25590 -.76720 ~.00050 «,00240 ,00270 .22560
=-6.710 20560 -.60630 -.00050 -.00220 .00270 «22940
~4.330 .36110 ~.43360 00160 -.00180 .00290 .23070
~2.400 «13400 ~.30760 .00390 -.00060 .00270 «22910
-.250 07280 -.16510 00640 -.00030 .00250 22620
1.080 02960 ~ ~-.02810 00710 .00040 .00260 21930
4,000 ~.01690 .30360 00580 .00060 00260 .20820
6,110 -.06860 .24100 00560 00080 .00350 .319640
8.270 ~.13740 38320 .00600 .00320 .00290 .18800
10.330 -.15400 .50990 00760 00140 .00230 37750
GRADIENT -.02078 06520 .00054 .00026 -.00003 ~.00255
RUN NO, 747/ 0 RN/L = 6,12 GRADIENT INTERVAL = -5,
ALPHA CLM CN (44 cBL CYN CAF
-11.040 «26700 -.91070 -.00530 ~.00230 -.00230 .220800
-8.910 22100 -.73280 -.00390 -.00210 -.00180 .231350
-8,.720 37040 -.55890 ~.00120 -.00200 -.00180 .23060
-4 .550 .126%0 ~.40960 00090 -.00130 ~.00200 .22870
-2.420 .08890 -.27150 .00130 ~-.00120 -.00250 22740
-.240 .05070 -.13330 .00290 =.00040 ~.00190 .22320
1.900 .01150 .00000 .00330 .00000 -.00220 .21660
4,030 -.03360 .12960 .00600 .00100 -.00290 .20950
6.160 -.07330 .25650 .00810 .00180 -.00380 .20140
8.310 ~.10700 .308830 .01020 00220 -.00410 .19220
10.360 -.33380 .531320 .01170 .00260 -.00450 .18400
GRADIENT ~.01869 .06286 .00057 .0oo027 -.00007 -.00229

BETA =

0o/ 5.00

CABO

03880
03910
03870
.03800
03760
03870
.03890
.03860
03910
.04010
04270
.0o0012

0o/ $5.00

CABO

.D3950
.03840
03760
.03670
.03600
.03590
03630
.03660
.03710
.03850
.04030
.0pooo

1A86020)

CaBS

.04050
04270
04280
04290
.04300
.04200
04010
.04000
03990
.03960
.03870
.00043

CABS
.03870
.03900
.03840
.03810
03780
.03790
.03670
.03630
.03610
.03550
.03550
-.0o022

Pagt &

(2% aPr T2 )

PARAMKETRIC DATA

ORBIN =

CABNO

07380
07430
07290
07210
07270
07260
07440
07600
07740
07710
07730
00044

CABMO

07430

06920
06660
.06640
.06480
063530
06860
07010
07160
07430
07450
00052

CAB

.153%10
15620
.15450
18310
.35340
.33340
.15340
.45480
.15650
«15690
.35070
.00046

CAB

.15260
14670
34260
34330
.13870
.13920
.14160
.14310
.14400
.14840
.33040
.00030



DATE 34 AFPR 72

SREF
LREF
BREF
8CALE

MACH

1.987
1.957
1.957
1,957
1.957
1.957
1.957
1.937
1,987
1.957
1,957

MACH

4,939
4,959
4,999
4.959
4.939
4,939
4,959
4.959
4.959
4.959
4,939

NIFC TWT 3538 SHUTTLE LAUNCH T10133R8 (A86020) (2 APR T2 )
REFERENCE DATA PARAKETRIC DATA
7.8900 84. IN XMRP = 4.3480 IN, BETA = 000 ORBIM = -3.%00
3.3440 IN, YMRP 2 .0000 IN.
4.4600 IN, IWRP = «2480 IN.
0040
RUN NO, 3347 0 RN/L = 7,06 GRADIENT INTERVAL = -3.00/ 5.00
ALPHA CLM <N (4 CBL CYN CAF CABO CABS CABHO CAB
~33.150 .16270 ~-.73440 -.00370 -.00230 .00100 .21500 02750 01600 .04620 08980
-9.020 .12020 ~.59770 -.00430 -.00200 00230 .21360 02750 01730 04400 08900
-6.040 09650 ~.45970 -.00360 -.00160 .00290 .20860 02740 01740 04290 08700
-4.620 .07170 -.33540 -,00240 -.00140 .00380 .20510 .02680 01680 04230 08600
-2.470 04640 -,21890 -,00020 -.00330 .00110 20300 02560 .01690 .03960 00220
-.270 .02120 -,10250 .00050 -.00310 .00070 .49870 .02480 .01670 .03890 .08060
1,890 -.00010 .00640 .00310 -,00060 -,00020 .19460 02520 .01670 04080 08290
4.080 -.02340 .11640 .00300 -.00070 -.00050 .19310 .02530 .01710 .04300 08560
6,220 -.04730 .22780 00430 -.00080 .00010 .19200 02480 01730 04110 08320
8.390 -.08570 .33180 .00380 -.00060 00150 .18510 02460 01760 04050 08270
30.480 -.08570 .43980 00680 -.00060 .00090 .18250 02410 .01870 .04050 .08340
GRADIENT -.01088 .05188 .00063 .00010 -.00027 -.00149 -.00016 .00002 .00082 -.00000
RUN NO. 158/ 0 RN/L = 4.90 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA CLM CN cY CBL CYN CAF CABO CABS CABHO CAB
-10,.300 04960 -.45150 -.00120 -.00120 .00110 .20750 .00240 .00240 .00630 03120
-8,330 .03700 -,.36390 -.00080 ~.00030 00140 .19690 .D0240 00240 .00630 01320
-6,310 .02900 -.28550 .00080 -.00090 .00120 .19000 00250 .00240 00600 .01110
-4.,260 .02570 -.21920 00310 -.00040 .00150 .18440 00270 .00260 .00630 01170
-2.240 .02470 -.15000 -.00010 -.00080 .00150 .17970 .00280 .00260 .00630 .031180
~.180 024080 -,08070 .00160 -,.00050 .00180 .17500 .00290 .00260 .00640 01200
1,850 .02370 -.01440 .00330 -.00060 .00170 .17260 .00290 .00270 .00610 01170
5.890 02720 .05780 .Do210 -.00050 .00250 .17040 .00290 .00270 .00600 01370
5.930 .02g60 .12700 .00230 -.00030 .00240 16590 .00300 .00270 00570 .01150
7.960 .01460 .19310 .00100 -.00090 .00220 .16180 .00290 .00260 00530 .01100
9.920 .01320 .26250 00440 -.00040 .00340 .15910 .00300 00270 .00520 .01090
GRADIENT .00009 .03382 .00027 .00000 00011 ~.00372 .00002 .00001 -,00004 ~.00000

MASA MIFC TWT 538 TABULATED DATA LISTING

Pact ¢



DATE 24 APR 72

MACH
597
397
897
397
397
397
597
.397
.597
.597
997

MACH
.901
908
901
908
901
901
.908
.901
.901
.901
.901

MNASA MSFC TWT 338 TABULATED DATA LISTING

REFERENCE DATA

7.8900 84,

3,3440 IN,

4.,4600 IN,
0040

BETA
~310.,080
-8.310
-6,080
-4 ,050
-2,030
.000
2,000
4,050
6.070
8.100
10,050
GRADIENT

BETA
~10.190
-8.210
-6,150
-4.100
~-2.0%50
.000
2,010
4,090
6.130
8.190
10.160
GRADIENT

MSFC TWT 530
IN  XMRP = 4.3480 IN,
YMRP = .0000 IN.
IMRP = 2480 IN,

SHUTTLE LAUNCH

T301 83RS

ALPHA =

RUN NO, 81/ 0 RN/L = 4.52 GRADIENT INTERVAL = ~-5,00/ 3,00

oM N cy
-.00860  -.07440 .31090
-.01160  -.07000 .25070
-.00340  -,07280 19440
-.00160  -.0749D .13160
.00160  ~,07270 07500
.00900  -.07970 .01300
00420  -.07560  -,04890
-.00040  -.06810  -.10900
-.00310  -.06130  -.16750
-.00860  -.06200  -.22940
-.01140  -,05760  ~-.20640
.00027 .00053  -.02991

RUN NO. 80/ 0 RN/L =

CLM CN cyY

.00230 ~.10960 .32840
.00660 ~.30830 .26340
01310 -.31280 .20440
.01660 -.33200 +34160
.02310 -.12010 .08030
02570 ~.41760 01450
.02360 ~.33460 -.05190
.01820 -.10970 -.11600
.01520 -,10620 -.47710
.00790 -.10030 -.24040
00140 -.09530 -.30210
.00018 .00049 ~.03167

<BL
04370
03640
.02830
01990
.01120
.00120
-.00750
-.01680
-.02620
~.03400
-.04250
-.00455

5.7¢  GRADIENT INTERVAL =

(=8
04240
03640
.02850
.02060
01280
.00250
-,00830
-.01720
-.02610
-.03310
~.04050
~.00473

CYN
-.04840
~.04140
-.03340
~.02430
-.01320
-.00260

00690

.01660

02810

03680

04550

.00304

CYN
-.04530
-.03960
~.03260
-.02490
-.01620
-.00480

.00940

.01840

02890

.03670

04370

00549

CAF CABO
08910 02430
06400 02230
07390 02160
07680 02260
08570 02190
.08860 .031940
.08900 02160
.08370 .02290
.08450 02380
08170 .02430
07630 02650
00104 -.00000
~5.00/ $.00
CAF CABO
09670 02770
.10420 .02660
.11540 .02450
42170 02410
.12510 .02230
.42620 .02240
.12770 02270
.12030 .02390
.32580 .02490
12130 02670
11640 .02900
.0oor? .00000

(AS6023)

cABsS
03330
.03330
03360
.03350
03250
03240
03160
03030
02040
.02r10
.02560
-.00038

CABS
.03650
03590
.03500
.03460
03440
.03410
03260
.03070
.02950
02710
02480
-.,00049

Past M

(2 APR T2 )

PARAMETRIC DATA

CRBIN =

CABKO
03630
03340
04770
.04220
.03820
03720
03790
.03990
04070
04470
.04920
-.0002¢

CABHO
.06070
05770
05410
.04970
04770
04770
04730
04750
.04780
.05050
.05260
-.00023

(<)
31330
-40930
.10320
09860
09280
06910
09120
09300
09270
09620
.10050
-.00063

CAB
«32500
.32040
.13370
.10870
30480
.10430
.10270
.10220
«10240
30440
.1068%0
~.00073



OATL 24 AFR 72

ey
waer
saer
scaLL

MACH
1.108
1.101
$.103
1.103
$.304
1.308
1.100
1.108
1.108
1,301
1.108

MACH

1.390
1.198
1.198
1,198
1.198
1.198
1.198
1.190
2.198
1.198
1.198

RASA MSFC TWT 538 TABULATED DATA LISTING

REFERENCE DATA

7.8900 84,

3.3440 IN,

4,4600 IN,
0040

BETA
-10.240
~8.2350
~6.180
~4.320
-2.000
000
2.030
4,110
6.170
8.240
10.230
GRADIENT

BETA
-10.260
-8,260
-6.210
~4.340
-2.090
.000
2,030
4,320
8.190
8.260
10.260
GRADIENT

NSFC TWT 330
I  XMRP = 4.3480 IN.
YHRP = 0000 IN.
IMRP 3 2400 IN,
RUN NO, T8/ 0 RN/L =
(<€) (<] (44
.02260 ~.12340 37560
03780 -.33260 29960
04960 -.13830 22340
03750 ~.34430 +35100
06220 =.14430 .08040
06290 ~.34410 .00900
06170 -.34190 ~.05980
.05810 ~.13960 =-.42960
.08300 -.13610 -.20340
03090 -.12830 ~.27740
02680 -.11830 -.35090
.00003 .00055 =-.03410
RUN NO., 79/ 0 RN/L =
CLM CcN (44
-.01270 -.08760 37680
-.00210 -.09210 29640
01020 ~.09760 22160
02220 -.10320 +34690
02730 =-.10430 07480
02860 -.30360 00430
03040 -.10260 -.06280
02650 ~.10180 ~-.13450
08740 -.09850 -.21030
00530 -.08810 -.28680
-.03020 ~.06080 -.36170
.00054 .00022 -.03393

SHUTTLE LAUNCH

T408 S3R1

6.04 GRADIENT INTERVAL = -3,
cBL CYN CAF
.05840 -.06600 «39540
04770 -.05380 39940
03640 ~.043150 20470
02490 -.02090 .21420
08330 =.01540 .23820
.00100 ~.00180 22190

-.03060 01100 22070
-.02240 02410 21770
~.03440 03650 21790
-.04620 04860 21240
-.05760 .0%980 .20790
~.00576 00644 00046

6.09 GRADIENT INTERVAL 3 -8,
[=:1N CYN CAF
05850 -.05850 .20130
.04920 ~.04730 20650
.03760 -.03420 .21270
02520 ~.02130 21910
.01280 ~.00890 .22170
.00030 .00200 «22330

-.01190 01160 .22360
-.02460 02320 .22320
-.03770 .03500 22160
-.04990 04860 21730
-.05930 .05910 .21360
-.00602 00529 .00050

PACt N
(A86023) t21 aPR T2 )

PARAME TRIC DATA

ALPHA 3 .000 ORBIN 3 -3.500
00/ 5.00

CABO caBS CABHO (Y]
.03880 .D4200 08230 .16320
.04320 .04230 .07990 .36350
.04050 04240 07780 .16090
.03930 .04190 07560 .15700
.03960 .D4200 .07550 18720
.03920 .04130 07400 .15480
.03990 .04140 07470 .15600
.03900 .03960 .07510 .15390
.03950 .03710 - .07700 .35370
.04110 .D3640 07870 .13630
.04160 .03540 .08050 - .18770

-.00001 -.00028 -.00009 -.00036

oos 5.00

CABO CABS CABHO cAB
04060 04050 07460 .13580
.04070 .04030 .07170 .15200
.03930 .04010 .06860 .14010
.03730 .04010 .06610 .14360
.03640 .03970 .06330 .13950
.03570 .03960 .0€300 .13640
.03540° .03820 .06s500 .13070
.03570 .03650 .068:20 .14030
.03800 03440 .06910 .14150
.03980 .03320 .07320 .14430
.04090 .03320 .07220 .14630

-.00020 -.00042 .00027 -.00036



DATE 34 aFPR 72

mer
Lher
srer
scaLe

1.957
1,957
1.957
1,957
1.957
1.957
1,937
1,987
1,987
1.987
1.9%7

4,959
4.939
4,959
4.959
4,959
4,939
4.959
4,939
4,959
4,959
4,939

REFERENCZ DATA

7.0900 8.

3,3440 N,

4,4600 IN.
0040

BETA
-410.360
-8.340
-8,250
-4.160
-2.100
.000
2.030
4,170
6,240
8.330
10,350
GRADIENT

BETA
=-10,.060
-8.080
~68,070
-4 .040
-2.040
.000
2.000
4,040
6,060
8,090
10.030
GRADIENT

MASA MBFC TWT 538 - TABULATED DATA LISTING

MSFC TWT 330
IN  XMRP = 4.1480 IN,
YMRP 3 .0000 IN,
MRP = 2460 IN,
AUN NO, 333/ 0 RN/L =
cLM N 134
01690  -,10010 .37250
01960  =,30270 29970
01920  ~,10200 .22260
02150 « ~.10020 14760
02140 ~-,10090 07770
02120  -.09900 .00330
02080  -,09910  -.06840
01900  -.09690  ~.34030
04720  -.09630  -,23500
01740  -.09440  -,29010
01580  -,09360  -.36410
-.00026 .00040  -,03469
RUN NO, 152/ 0 RN/L =
LM N cy
01770 -.05980 .26210
.01900  ~-,06340 20410
.01920  -,06660 .15080
.02030  -.070%50 .09750
.02380 . -.07090 05040
.02240  -,07170 .00160
.02320  -.06940  -,04400
02020  -.06090  ~-.09560
.02080  -.05360  -,14420
01910  -.05320  -.19890
01770  -.08360  -.25660
-.00004 .00103  -.02379

SHUTTLE LAUNCH

T103 S3RS

Pact N
taeso2s) (28 aPR 72 )
PARAMETRIC DATA

ALPHA = 000 ORBIN = -1.500

7.06  GRADIENT INTERVAL = -5.00/ $.00

‘CBL
04300
03530
02690
01800
00940

-.00060

-.01040

-.01970

-.02840

-.0376D

~.04510

-.00457

4,89 GRADIENT INTERVAL =

cBL
02240
01620
01200
00770
.00370
-.00030
~.00420
-.00920
-.0125%0
-.01740
~.02270
~.00206

CYN
~.05910
=-.04970
-,03790
-.02510
~.01340

00130

.01450

.02640

.03840

.05070

06040

00629

CYN
-.01790
~-.031260
-.00690
-.00380

.00000

.00180

.00330

00700

.00970

01360

.02060

00124

CAF
19340
19660
.39620
.20030
.20050
19740
.19780
.20070
20160
.19710
.19580

-,00009

CAF

18460
.46300
17830
.17720
17490
17460
17610
.17920
.10240
.18660
.18950
.00026

CABO CABS €ABHO caB
.024350 .01690 04630 08760
.02420 .01700 .04530 08660
.02430 01750 04440 .08620
.02590 '  .01740 .04380 .08330
02560 01710 .04190 .08470
.02570 03700 04090 08360
.02570 .01640 .04220 08430
.02600 .01620 043190 08420
.02¢70 .01670 04350 .08500
.02380 01640 .D4410 08450
02460 01720 04590 08700
00001 -.00015 .00002 -.00012

00/ 5.00
CABO CABS CABHO cAB
.00280 .00230 .00560 .01070
.00280 .00230 .00360 .01090
.00290 .00240 .00560 .01100
.00290 00250 .00570 .01110
.00290 .00260 .00590 01150
.00290 .00260 00630 .01170
.00300 .00260 .00620 .01190
.00300 .00270 .00620 .01390
.00300 .00270 .00630 .01200
.00310 .00260 .00630 .01200
.00310 .00250 .00610 .01180

.00003 .0ooo2 .0oooe .00010



DAL 24 arr 72 NASA MSFC TWT 538 TABULATED DATA LISTING Past 1

MEFC TWT 530  SHUTTLE LAUNCH T10283R3 tAS6022) (2 arr 72 )
REFERENCE DATA PARAMETRIC DATA

L UL 7.8900 80, IN XMRP = 4,3480 1IN, BETA = 000 ORBIN = -$.500

LREF = 3.3440 N, YMRP 3 0000 IN,

BREF » 4,4600 IN, IMRP = 2480 IN,

saLE = 0040 '

RUN NO., 63/ 0 RN/L s 4,53 GRADIENT INTERVAL = =-5.00/ $.00
MACH ALPHA LM CN cY cBL CYN CAF CABO cABS CABHO CAB
.602 -30,520 07000 =.876840 -.00890 .00040 .00360 .06920 022710 .03530 04680 30490
802 -8,520 .03630 ~.56200 ~.01080 -.00050 .0D140 .09300 02050 .03530 04390 .09990
.602 ~$.450 04470 -.45050 -.00810 .00030 .00120 .09070 .02010 03570 04360 09940
.602 -4,370 .02710 -.33340 -.00540 .00000 .00090 093160 .02160 .03540 .04300 .30010
.602 -2.290 00940 ~.20350 .00070 -,00010 .00000 .09580 .02040 03360 03940 09350
.02 -.220 -.01060 -.08570 -.00230 .00000 -.00080 .09560 .02100 .03220 03750 .09090
.602 1.050 -.03450 .04340 .00040 .00000 .00040 .09590 .02270 03140 .03490 08910
602 3.920 -.06190 .36180 00190 -.00060 .00010 08910 .02530 .03200 .03640 .09380
602 ¢.000 -.00230 .20510 00460 .00020 ~,00270 08540 02510 .03230 .03610 09360
.602 0.070 -.,10040 .40060 .00610 .00100 -.00420 .07690 .02580 03290 03790 09670
.802 10,060 ~.11060 53270 -.00040 .00060 -.00370 07070 02590 .03320 03960 .09870
GRADIENT -.01078 05943 .00069 -.00005 -.00006 -.00024 .00047 ~.00043 -.00085 -.0gos2
RUN NO., 62/ 0 RN/L = 5,69 GRADIENT INTERVAL = -5,00/ 85.00
MACH ALPHA LM cN cY cBL CYN CAF CABO CABS CABHO CAB

902 -10.080 13910 -. 77970 ~.01090 .00270 -.60070 .16470 .03070 .03310 .08730 .12120
902 ~0.820 .10390 -.65010 -.00840 .00200 -.00030 .16290 .02810 .03520 03450 .11790
.902 ~8,880 .09030 -.52780 -.00800 .00220 -.00370 .16290 .02%60 .03630 04990 11390
.902 ~4,840 .06140 ~.38220 -.00760 .00050 -.00070 .16360 .02490 .03560 04600 .10660
902 -2,400 03540 -.24530 -.00440 .00040 -.00080 .16290 .D2460 .03500 04470 .10440
.902 -.260 01300 -.11740 -.00130 .00040 -.00130 .15920 .02350 .033%0 .D4440 .30150
.902 . 1.0%0 -.01600 . .0D640 .00380 .00090 -.00310 .15260 .02350 03260 .04270 .09890
902 3.930 -.00940 .14650 .00130 .00030 -.00260 .14010 02420 .03310 .04070 .09610
802 6.050  ~-.14000 .29070 00310 .00020 -.00480 .13170 .02490 .03400 .04090 .09990
.902 8.170 -.47790 +42980 .00590 .00370 -.00260 12190 .02540 03420 .D4330 .30280
902 10,220 -.10130 .83000 .00920 -,00200 -.00350 .11940 .02630 .03400 04690 .10730

GRADIENT -.01663 06177 .00123 -.00001 ~.00029 ~-.00270 -.00012 -.00035 -.00039 ~.00106



DATE 24 APR

Lagr
[ 1144
8CALE

MACH

1.104
1.304
1.104
31,104
1.104
1.304
1.104
1.304
1.304
1.104
1.104

MACH

1,196
1.196
1.i96
1.196
1.196
1.196
1.19¢6
1.196
1.196
1.196
1,198

2
MIFC TWT 538
REFERENCE DATA
7.8900 8Q, IN XMRP = 4.3480 IN,
3.3440 IN, YMRP 3 .0000 IN,
4.4600 IN, IMRP = .2480 IN,
0040
RUN NO, 65/ D RN/ =
ALPHA CLM N e
~31,130 .23400  -.94650  -.03210
-8.990 47970  -.76750  ~,01030
-6.780 .13880  -.58540  -,00560
~4.590 .09860  -.42070  -,00400
-2.420 .06330  -.26980  -,00520
-.260 02670  -.32790 .00260
1.890  -.00330 .00720 .0D6DD
4,020 --,04880 .14410 .00810
6.150  -,12500 .30500 .01020
8.300  -.36360 44640 .01240
10.370  ~,19540 .87700 .08210
GRADIENT  ~,01652 06534 00346
RUN NO. 64/ D RN/L =
ALPHA LM oN (44
-11.160 .36930  -,91040  -.01290
-9.020 .13140  -.72030  ~-.00840
-6.810 09650  -.54730  -.00780
-4.620 .06900 ©  -.39470  -,00620
~2.440 .D4e80  -,25530  -.00020
-.210 .02140.  ~,12250 .00070
1.090  -.00630 .00990 00170
4.040  ~-,04230 14390 .00710
6.170  -.30230 .20910 .00970
$.330  -.13260 42160 01180
10.410 ~.15360 .54780 .01330
GRADIENT  -,D1262 .06201 .00132

SHUTTLE LAUNCH

6,01  GRADIENT INTERVAL = =S,
<BL CYN CAF
-.00060 .00330 «26090
-.00030 .00360 26360
-.00030 .00350 - +26600
-.00070 .00360 27030
-.00030 00290 «26460
~.00040 .00150 26240
~.00040 .00110 25750
-.00030 .00020 «24570
-.00050 .00300 +24080
~.00050 .00070 23050
~.00060 .00040 «21950
.06002 =-.00040 -.00261
6.06 GRADIENT INTERVAL = =-S5,
L CYN CAF

-.00080 -.00030 26740
-.00100 -.00060 .27180
~.00300 -.00070 27360
-.00110 -.00040 27430
-.00110 -.00300 27460
-.00150 -.000%0 .26900
~.00130 -.00080 .26090
-.00100 ~.00190 .25250
-.00040 -.00300 .24500
=,00040 -.00350 «23550
=.00040 -.00340 22480
-.00000 -.00013 =-.00264

MASA MSFC TWT 536 TABULATED DATA LISTING

TI0281RS

pacs 18

tassoze) ¢ 23 APR T2 )

PARAMETRIC DATA

BETA 3 000 ORBIN = -3.500
00/ 5.00

CABO CABS CABHO (<1 ]

03770 03970 06790 «34330
03780 03950 06690 +34430
03870 .04040 06660 34580
03790 04080 06360 34260
03950 04160 .06390 «34300
.04030 04300 06320 «34440
04090 04040 .06300 «34440
,04130 .04020 06300 144690
04260 04050 .06160 +34400
04140 03940 .06130 14240
04030 03850 06090 .313980
.00038 -.000838 -.00012 000368

gos 5.00

CABO CABS CABHO CaB

.03870 03900 06810 +34600
.03730 03950 06450 «34350
.03620 03930 .08270 .13830
.03580 03920 .06030 33530
03550 .03930 05720 13230
03690 .03830 08710 13240
03690 03760 .03670 431680
03820 .03780 .05840 .13450
03900 .03760 05840 .13510
03940 03740 .gep20 .43700
.04030 .03820 06240 .34300
.00029 ~.00020 -.00020 -.00012



DATE 24 APR T2

SREF
LREF
BREF
8CALE

MACH

1.968
1.965
1.963
1.963
1.965
1.965
1.96s
1.968
1.963
3.965

4.93%9
4,959
4,959
4,959
4.959
4.959
4.939
4.959
4,959
4.959
4.939

NSFC TWT 338
REFERENCE DATA
7.8900 84, IN XMRP = 4.3480 N,
3.3440 IN, YMRP 3 .0000 IN,
4.,4600 N, IMRP 2 .2480 IN.
D040
RUN NO, 32470 RN/L =
ALPHA LM N cY
-11,260 .06280 -.69420 -.01360
~9.120 .04180 ~.56860 -.01260
-6,920 02410 ~.43600 ~.01150
_~4,0600 01160 -.30040 -.00970
~2.470 .00240 ~.19290 -.00750
-.200 -.00740 -.08110 -.00370
1.080 -.0193%0 .D2890 -.00530
4,080 -,03030 .13670 -.00450
6.270 -.04300 .24530 -.00330
8,460 ~.08530 .34770 -.00290
10,540 ~.08500 .45020 -,00120
GRADIENT -.00482 .0%08% .00058
RUN NO, 140/ 0 RN/L =
ALPHA cLM CN cY
-10.320 -.00050 -.44610 -.00430
-8,350 -.00150 ~.35830 -.00090
-6,330 -.00260 -.27990 -.00370
-4.290 -.00120 -.20760 -.00490
-2.240 .00820 -.13800 .00000
-.160 .01420 ~.06870 .00160
1.850 .02010 -.00840 .00030
3.890 .02640 .06090 .00210
3.940 .02740 .13600 .00090
7.970 .D2620 .20210 .00110
9.940 .02950 .27450 .00290
GRADIENT .00328 .03260 .00070

MASA MSFC TWT 538 TABULATED DATA LISTING

7.03  GRADIENT INTERVAL =

(<18
=.00230
-.00250
-.00260
-.00230
-,00220
-.00220
~.00230
-.00260
-.,00310
-.00310
-,00300
-.00003

3.02 GRADIENT INTERVAL =

cBL
-.00090
~.00090
-.00120
-.00030

.00000
-.00050
-,00110
-.0oos0
-.00050
-.00050
-.00060
-.00008

SHUTTLE LAUNCH

CYN

00330
.00300
00250
.bo210
.00190
.00220
.00240
.00320
.0oz2ro
00290
.00260
.00032

" CYN

-.00020
00320
00070
.00110
00180
.00170
.0o210
.00290
.00200
00150
.0o220
.00019

TI028$1R3

CAF
.26010
.25920
.25320
24690
24010
23720
.23770
.23550
.23320
.22950
.22380
-.00118

CAF
.22080
.21240
.20570
.19950
.19480
.18950
.18750
.18030
.17630
.17550
17510
~.00223

~5.

BETA =

007 5.00

cABO
.02750
02730
02660
.02570
02550
.02500
.02520
.02520
02540
.02550
.02530
-.00006

oos 5.00

CABO

.00230
.00250
.00260
.00270
00280
.00280
.00280
.00290
.00290
00290
.00300
.00002

(A86022)

CABS

016350
.01840
01990
02020
.02060
02130
02120
.02160
02200
.02300
.02380
.00036

CABS

.00250
.00260
.00270
.00270
.00280
.00280
00280
00270
.00260
00270
.00260
.00000

Pact

14}

€23 APR 72 ).

PARAMETRIC CATA

ORBIN 3

CABHO
04320
04240
04260
.04110
.04010
.03780
03710
.03620
03840
.03710
.03650
-.00059

CABHO
.00610
.00620
.00610
.Doeo0
.00620
.00610
.00600
.00570
.00580
.00550
00550
-.00004

~3.500

CaB
08730
00620
.08920
08710
06640
.08410
.08360
.08310
08570
.08570
.08560

~.00049

CAB
.01110
01140
.01350
.01150
.01180
.01180
01170
01140
01140
01130
01120
-.00003



DATE 24 APR T2

SREF
LREF
BREF
SCALE

MACH
.800
+600
.600
.600
.800
.800
.600
.600
600
«600

MACH
.003
.003
803
-803
.803
803
.803
803
.803
803
.803

MASA MSFC TWT 538 TABULATED OATA LESTING Pact T8
NSFC TWT 338  SHUTTLE LAUNCH T10281Rs A86023) (23 aPR 72 )
AEFERENCE OATA PARAMETRIC DATA
7.0900 8. IN XMRP 3 4.1400 IN, ALPHA =@ 000 ORBIN =  =3,500
3.3440 IN, YHRP x .0000 IN.
4.4600 IN, IRP = .2460 IN.
0040
RUNNO. 70/ 0 RN/L = 4.85 GRADIENT INTERVAL = =5,00/ 5,00
BETA o o v cBL CYN caF CABO CABS CABHO caB
~10.080  -.04210  -,02620 .31050 .04480  -.03280 06860 .02940 .03600 03960 30500
-8.130  -,04270  -.02900 .25490 03720  -.02980 07370 02790 03510 .03820 10340
-6.090  -,03560  -.031680 39740 02940  -,02520 07940 02690 .03470 03500 09660
-4.060  =,02760  -.03940 .14050 02096  -.01820 08510 .02600 03540 03260 09400
~2,030  -,02440  -.04430 07580 01110 -,01090 .08630 02470 .03480 03300 09260
000  -,02180  ~-.05150 .01060 .00090  -,00170 .09380 02300 03290 .03460 .09080
2.020  -,02020  -.04470  -.04840  -.00860 .00660 09410 02360 .03210 03250 00850
4.0%0  -.02660 -,03840  -.13090  =-,01830 01470 .09040 02660 03030 .03320 .09030
6.080  -,03030 -.03400 -.16850  -.02790 .02210 .08540 .02930 02710 03650 .09300
8.110  -,0%90  -.02750  -,22530  -.03580 02820 .08500 .03020 02470 03770 09270
10,060  -.04250 -,03050 -.26370  -.04350 03260 .08040 03110 .02470 04170 09760
GRADIENT .00033 .00031  ~-.03093  -.00484 00411 .0008g .00001  -.00064 .00003  -.00087
RUNNO, 69/ 0 RN/L 3 5.42 GRADIENT INTERVAL = -5.00/ 5.00
8ETA e oN o oL cYN CAF €ABO caBs CABHO caB
-30,190  -.02620  =-,04520 .32040 04360  -.03050 09570 03270 .03600 .04710 11590
-8,220 -.02390 -, 04760 26700 .03330 -,02540 10500 03060 .03590 04330 .10970
-6,.160 -,02190 -,05480 20630 02770 ~.02400 .31270 02040 .03580 .03960 .30360
-4.100  -,01490  -.06480 .14530 01950  -.01940 .11600 02530 03590 03930 .30060
~2.050 ~.01230 -.06670 00410 01160 -,01480 .12070 .02490 03500 .D4060 .10060
000  -.00460  =.07500 01500 .00290  -.00510 12360 .02350 .03350 04040 09760
2.020 -.01350  -.07030  -.085410  ~-.00690 .00780 .12600 02640 .03200 03770 09610
4.080  -,01300 -.07120  -.11890  ~.01590 01640 .12570 .02580 03040 .04020 09640
6.140  -,01960  -.06080 . -.18400  ~.02520 02290 .12240 02830 .02800 .04000 .09640
0,190  -,02510  -,05090  -,24680  -.03350 .02660 .11620 03210 .02630 04150 .10000
10.160  -.02720  -.04710  -,30620  -.04110 .03040 ,11330 .03390 .02400 04330 .10110
GRADIENT 00013 -.00080 -.03263 -,00437 00464 00101 .000g2 -.00069 -,.00005 -.00063



OATE 34 aPR T2

SREF
LREF
BREF
acALE

MACH
.903
903
903

903

903
«903
.803
.03
903
903
+903

MACH

1.097
1.097
1.097
1,097
1.097
1.097
1.007
1.097
1.097
1.097
1.097

NASA MSFC TWT 538 TABULATED DATA LISTING
WIFC TWT 338  SHUTTLE LAUNCH TI0281K3
REFERENCE DATA
7.0900 8a. IN XMRP 3 4.1400 IN,
3.3440 IN, YMRP = .0000 IN,
4,4600 IN, IMRP = 2480 IN,
.0040
RUN NO. 68/ D RN/L = 5,69 GRADIENT INTERVAL = -3,
BETA cLM CN (44 CBL CYN CAF
~10.250  -,01130  -,06230 35220 .04600  -,03140 .12600
~$,260  -,00610  -.07010 26650 .03790  -.02860 .13590
~6.190 .00200 - -.08330 21870 02890  -.02420 14460
~4.120 00610  -,09460 14820 .02040  -,01960 14970
-2.060 01160  ~,10230 .08540 .0$300  -,01440 18170
.000 .00900  ~.10530 01590 .00240  ~,00470 .15620
2,040 .00940  -.10000  -,06030  ~-.00930 .00950 .16000
4.110 .00630  -.09330  -,12720  -,01760 .01680 .15910
6.160  -,00840  -.08480  -.19170  -,02580 .02350 .15380
8.230  -,00590 -.,07090  -.26020  ~-.03410 02810 14760
10.220  -,01100  -,05960  -,32360  -,04190 .03210 .14070
GRADIENT  -,00008 .0002¢  -,03387  ~-,00480 .00472 .00132
RUN NO. 66/ D RN/L = 6,00 GRADIENT INTERVAL = -5,
BETA cLM N cr cBL CYN CAF
-10.330  -.00660  ~-.08040 .38210 .06040  ~,03750 .23080
-6.310 .00610  -,08960 .30360 .04940  -,03320 .23300
-6.230 .01350  -,09950 .22620 .03710  -.02680 24050
-4.150 01660 ~,310350 .315200 02480 ~.01860 «24670
-2.070 .01920 -.10630 .07900 .01260 -.01040 .25210
.000 02100  -,10890 .00680 .00030  -,00080 25750
2.040 .02080 =-.30840 =-.06490 -.01160 .00880 .26010
4,130 .02040  -.10620  -,13510  -,02340 01770 .26180
. 8.210 .01700  -,10320  -,20830  -.03530 .02660 25450
8.290 01150  -.09700  -,28410  =-,04760 .03390 24880
30,330 00050 -.08640 -.36070 ~,05940 03790 24430
GRADIENT 00043 -.00036 -,00583 .00444 00185

~.03474

(712 4 ”

A66023) (23 APR T2 )

PARAMETRIC DATA

ALPHA = .000 ORBIN 3 -3.300
00/ $.00

CABO CABS CABHO CaB

.03410 03709 04840 33970
.03300 03700 04660 31670
02640 03680 04560 .41090
02490 .03590 .D4460 .10550
02440 03570 .04510 «30540
02480 .03430 04290 +30210
.02460 03220 .04260 09930
02510 .D3050 .04260 090830
02760 .02910 04400 .10080
.03170 .02690 04530 10430
.03510 02530 04670 .30720
.00003 -.00070 -.00032 =.00099

0os 5.00

CABO CABS CABHO CAB

.04080 04020 .06370 .14480
04360 04170 06380 .14920
04220 .04280 06330 .14840
04100 .04320 06210 +34630
04120 .04300 .063190 44620
.04070 04370 06230 14490
.04130 03990 .06000 +14330
04130 .03940 06340 14220
.04240 .03810 06190 34240
.0D4400 03740 06220 .14380
04390 .03620 06170 .14190
.00003 -.00052 -.0oose -.00063



DATL B4 APR T2 NASA MSFC TWT 330 TABULATED DATA LISTING Pace 7"

SAEF
LREF
OREF
8CALE

MACH

1,109
1.39%
1.395
1.193
1.198
1.393
1.19%
1.198
1.198
1.399
1.399

1.960
1.968
1.968
1.968
1.960
1.968
1.968
1.960
1.968
1.988
1.968

MSFC TWT 538  SHUTTLE LAUNCH TIC2S1RL A86023) (8 ark 72 )
REFERENCE DATA PARAMETRIC DATA
7.0900 8Q, IN XMRP = 4.1480 IN, ALPHA = H00 ORBIN 3 -3.%00
3.3440 IN, YMRP 3 .0000 IN,
4.4600 IN, IURP = 2480 IN,
.0040
RUN NO, 67/ 0 RN/L = 6,06 GRADIENT INTERVAL = -3.00/ 3.00
BETA CLM CN (44 [<:18 CYN CAF CABO CABS CABHO CAB
~10.360 -.03350 ~.06360 .37980 06210 -.02690 23760 04280 04040 06710 .15040
-8.350 ~.02160 =-.07000 29920 05200 =-.02250 24330 04430 04310 .06430 .349080
-8,260 -.00960 -.07720 21950 03870 -,01450 +24930 .04190 04330 06370 .34330
~4,170 =-.00130 -.08670 <4410 02560 -,00850 .25700 03930 04080 05870 .13090
-2,090 00380 =.09090 07340 ‘.03260 -.00310 .26020 .03800 .04020 05910 .43730
-.010 .00670 -.09280 00360 «.00030 00260 .26360 03790 .03900 03990 .13690
2.070 00490 ~.09330 -.06360 -.01270 00730 «26530 03790 03750 06040 13580
4.350 00190 ~.00770 -.33550 -.02500 .03360 «26260 03890 03650 .06250 .13010
6.240 -.00360 ~.00180 -.20850 -.03830 03990 .26090 03970 .03560 06180 .iJT!Q
8,340 -.01600 -.01170 -.28740 -.05140 .02510 «23340 .04200 .03510 06250 13970
30,340 -.02790 -.06280 ~.36730 -.06200 .03020 24960 04280 .03460 06480 .14220
GRADJIENT .00036 -.00012 -.0335%8 -.00608 .00262 .00078 ~.00004 -.00054 00043 -.0001%
RUN NO, 323/ 0 RN/L = 7,03 GRADIENT INTERVAL = -5.00/ 3.00
BETA CLM CN cY (=18 CYN CAF CABO CABS CABHO CAB
~10.460 ~-,00290 -.09020 .37460 04300 ~.03780 23770 02630 .02120 .03860 .08820
-8.430 -.00%520 ~.00440 29790 .03470 -.02890 23840 .02630 .02190 03710 .08830
-6,330 =.00760 -.07990 22190 02870 -.02080 24140 .02660 02230 .03680 00380
~4.200 -.01040 ~.07650 .14380 .01550 - -.01310 .23030 .02540 02220 03720 .08480
-2.100 -.00880 -.07680 07060 .00620 ~.00540 23820 02490 02220 .03720 00440
.000 -.00060 =-.07740 «~.00430 -.00210 .00220 .23700 02520 02160 .03810 08500
2.110 -.00900 ~.07480 ~.07420 -.01010 00940 .24070 .02600 .02080 .03690 00380
4.200 -.011%0" -.07250 -.14630 -.01910 .01650 .24300 02540 .02030 03720 .08330
6.310 -.01030 -.07210 ~.22400 -.02920 02420 24480 .025350 .02070 .03800 .08440
8.420 -,00770 -.07740 ~.30350 -.03870 03150 .24600 .02580 .02060 .03820 .08460
10.470 -.00790 ~.07950 -.38000 -.04710 03990 +24480 .02600 02020 .03910 .08340

GRADIENT -,00081 00048 -.03451 ~.00407 00352 00057 .0000% -.00025% -.00001 -.00019



0ATE 34 arn 178

L1144
(V144
[ Lidg
SCALL

MACH

4,939
4.999
4,959
4,959
4,959
4,959
4,059
4,959
4,959
4.959
4,959

REFERENCE DATA

7.8900 8d. IN

3.3440 N,
4,4600 N,
.0040

BETA
~10,050
-8.330
-6.100
-4,060
-2.050
.000
2.020
4,040
6.080
©.100
10,040
GRADIENT

XMRP
YHRP
IMRP

MASA MSFC TWT 338 TABULATED DATA LISTING

HSFC TWT 538

RUN NO., 339/ 0

cLm

.00620
00520
00650
.00760
03340
01180
.01370
00790
.00720
.00660
.00500
.00003

CN
~.05260
-.05300
-.05960
~,068320
~-.06150
~.06270
-.06390
-.08930
-~.05100
~.04860
-.04300

00027

4,1480 IN,
0000 IN,
«2480 IN.

RN/L =

(44
.25450
20420
«13550
.10830
05350
00310
~.04560
-.10340
~.14910
-.19620
~.24630
-.02573

SHUTTLE LAUNCH

85.08  GRADIENT INTERVAL =

cBL
01840
.01400
.00980
.00600
.00280
-.00060
-.00460
=-.00790
-.01180
-.01590
=.02050
=-.00173

CYN
-.00550
.00090
.00310
00740
00420
.00130
~-.00110
-.00390
-.00220
.00070
.006840
-.00137

TICRSIRY

CAF

20190
«19930
«39850
«19310
.38850
.10840
.18800
«19530
.19010
«20340
.20660
00037

ALPHA 3

-5.00/ $.00

CABO

.00270
.00260
.002680
.00300
.00300
.00300
.00300
00300
.00310
.00310
.00300
.00000

(A6602))

Pact N

PARAME TRIC DATA

CABS

00220
00230
00240
.00250
00260
.00260
002710
00270
00280
.00280
.00280
.00002

ORBIN s

CABHO
.00580
.00600
00600
.00600
00600
.00590
.00630
.00590
.00620
.00600
00600
~.00000

(235 APR 72 )

CAB

01040
.03320
.03130
013150
.03160
.013350
.03190
01170
.01210
01190
01190
.00003



DATE B4 APR

SREF
LAEr
OREF
8CALE

MACH
908
908
908
903
903
.903
903
905
908
908
903

MACH

1.196
1.396
1.196
1.196
1.198
1.196
1.196
1.198
1,196
1.196
1.196

n”
M3FC TWT 338
ACFERENCE DATA
7.0900 8@, IN XMRP = 4.1480 IN.
3.3440 IN. YMRP = .0000 IN.
4.4800 IN. DRP = 2480 N,
0040
RUN NO, 58/ 0 RN/L =
ALPHA cLM oN 144
~10.870 35360  -.80270  -,02480
-9.800 43000 -.66000  ~-.02360
-6.870 .10280  -.52720 -.01840
-4.540 .07180  ~,39060  -,03360
-2.430 .04010  -.26110  -.00860
-.280 .00830  -.12710  -.00540
1.630  -,02600 ~.00030  <=.00440
3.930  -,06100 .12120  ~-,00540
6.030  -,11210 .26430  -,00650
8.360 -.14940 .38930 -,00720
10,190  ~.15640 .48480  ~,00380
GRADIENT  ~.D1564 06059 .00099
RUN NO, 59/ 0 RN/L z
ALPHA o CN ey
~11.160 21290  -.93790  -,02060
«9.010 47300  -,75350  -.01840
-6.800 12930  -.57050  -.01720
-4.810 .086880  -.431000  ~.08450
-2.440 .05680  -.26690  -.01180
~.200 .02740  -.313530  -,01030
31.860  -,00070 -.01060  -.00830
4.010  -.03660 .12400  -,00510
6.3160  -.07210 .25320  ~-,00200
8.320 -.09710 .38110 .00000
10.390 -.13400 49600 -,00070
GRADIENT ~.01431 06121 .00104

NASA MBFC TWT 830 TABULATED OATA LISTING

SHUTTLE LAUNCH T30181R8

.78 GRADIENT INTERVAL z -3,
oL CYN CAF
.00000 -.00110 «15540
-.00020 -.00060 «15690
-.00030 -.00220 «315740
~.00030 -.00820 «13900
.00070 -.00230 +16470
-.00050 -.00170 «35670
-.00030 -.00030 .15160
~.00140 .00300 «14530
~.00230 00330 .13290
-.00010 00560 .12190
~.00400 00440 .331960
~.00013 00049 ':00191
6,06 GRADIENT INTERVAL = -3,
8L CYN CAF
-.00360 .00610 .26080
-.00260 - ,00720 .26390
~,00330 00770 26660
-.00290 .00710 27190
-.00240 .00660 27350
-.00270 .00340 27390
~.00300 .00510 27350
~.00220 .00330 .26580
-.00230 00170 .25540
-.00260 .00180 24770
~.00290 00240 .23760
00004 ~.00042 -.00056

Past 00

(AG8024) (23 APR 72 )

PARAMETRIC DATA

BETA = 000 ORBIN 3 -1.500
00/ 5.00
CABO caBS CABNO cas
.02530 .03450 .06730 42710
.02310 .03560 .06180 12080
.02130 .03700 .05700 .13530
01860 .03650 05240 10760
.01690 .03570 04900 .10370
01690 .03580 .04910 .30200
.01780 .03540 .04800 .30130
.01830 .03430 .04630 .09890
.01900 .03570 .04640 .10310
.01990 .03620 .04870 40490
02170 .03540 .05350 .11080
.00008  -.00022  -.00062  -.00084
00/ 3.00

CABO cABS CABHO (/Y]
.03840 .03780 .07850 .15480
03580 03620 07590 .15000
03420 .03720 .07210 .34360
.03290 .03660 .06830 .13790
.03200 03770 .06860 .13640
.03050 .03820 .06660 .13540
.03080 .03670 .06580 .33350
.03070 .03790 .06850 .13720
.03200 .03850 .06970 .34020
.03270 .03780 .07010 .14070
.03390 03780 07120 .14310

-.00026 .00007 -.00002 -.00020



DATE 24 aPr 72

803
.903
-903
903
<903
903
.903
-903
.903
+903
«903

MACH

1.194
1.394
1,194
1.194
2.194
1.194
1.194
1.194
1.194
1.194
1.104

REFERENCE DATA

7.8900 sa.

3.3440 IN,

4,4600 IN,
<0040

ALPHA
-10.670
~8.630
-6,510
-4,390
-2.280
-.470
1.910
4,020
6,300
8.230
10.260
GRADIENT

ALPHA
~-131.000
-$.83%0
~6.650
-4 ,400
-2.320
-.170
1.970
4,330
6.290
8.480
10.600
GRADIENT

MASA MSFC TWT 538 TABULATED DATA LISTING

HSFC TWT 538

IN XMRP 3 4.3400 IN,
YMRP 3 0000 IN,
DRP = .2480 IN,
RUN NO, €3/0 RN/L =
LM CN cy
-.13060 -.36390 -.01460
-.30%40  -,20660 ~.01280
-,08050 -.21450 -.00760
~.03670 -.14500 -.00310
-.03790 -.07600 «.00270
-.02200 -,00700 .00020
-,00830 05730 .00120
00740 .32220 .00350
.01980 .19040 .00180
.03630 .28160 00000
05590 .83230 .00240
00753 .03178 00082
RUN NO, 6070 RN/L =
cLM N cy
=.17060 -.43720 -.00490
-.14710 -.32260  -.00100
~.11900 -.22370 .00050
-.08830 , ~-.14440 .00140
-.03560 -.07390 .00230
-.02160 -.00780 00260
.00710 .06030 .00360
.041120 .12560 .00%00
.07650 .19560 .00420
.10910 .28380 .00580
.13560 .38690 .00780
01495 .03134 .00040

$.69 GRADIENT INTERVAL =

CBL
.00020
.00020
.00050
.00050
.00050
00010
-,00020
-.00060
~.00040
-.00060
~.00030
=,00014

SHUTTLE LAUNCH

CYN
-.00760
-.00640
~.00510
-.00390
-.00180

.00020

.00100

00190

.00230

00170

00870

00069

7888

BETA =

CAF
.10880
.11330
.11920
.12230
.12430
42370
32270
.11880
.11840
.32300
.10750
-.00041

6,06 GRADIENT INTERVAL = -5,00/

CBL
.00000
-.00040
.00000
.00000
.00000
-.00020
.00000
-,00030
-,00030
-.00050
-.00120
-.00003

CYN
-.00310
~.00250
~.00190
=-.00170
-.00070

00040

.00090

.00130

.00250

.00360

.00390

00038

CAF
«19990
20730
.21010
.21550
.23820
.21850
.21680
21400
21240
20770
+20470
-.00020

-5.00/ 5.00

CABO

.00000
.00000
.00000
.00000
.00000
.00000
.0000D
.00000
.00000
.00000
.00000
.00000

5.00

CABO

00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
.000D0
.00000
.00000

(ace023)

(1" 4

(28 APR

PARANETRIC DATA

CABS

03420
03350
.03290
03200
3100
.03020
02930
.03060
03200
03270
03280
,00020

CABS
03690
.03630
03720
.03620
.03550
03490
03510
.03580
03520
03680
03830
-.00006

CABHO
04570
04320
.03890
.03680
.03340
.03460
03430
03640
.03800
04310
04410
-.00010

CABMO

.06020
035670
05150
.04580
04220
04340
04290
04620
04790
.05100
.05%20
.0ooo7r

” )

Cad

.08000
07480
07180
08890
.06640
06490
.06370
.06710
.07000
07390
.07700
.00030

CAB
09720
09290
08880
06210
07780
07630
071800
.08200
.08310
08780
09330

-.00000





